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LETTER  OF  TRANSMITTAL. 


F.  S.  Dbpabtmbnt  op  Agriculture, 

Bureau  of  Animal  Industry, 

Waakingtan,  D.  C,  June  39,  J895. 

Sib  :  I  bave  tbe  honor  to  transmit  herewith  a  report  of  Drs.  Theo- 
bald Smith  aud  Verauus  A.  Moore  concerning  investigations  of  certain 
infections  diseases  of  poultry.  This  subject  is  one  of  great  interest  Hiid 
importance  to  most  people  of  this  coantry  who  are  engaged  in  agricul- 
tural occupations,  and  particularly  to  all  who  make  a  specialty  of  some 
branch  of  the  poultry  industry.  There  are  a  vast  number  of  our  citi- 
zens engaged  m  tbe  production  of  poultry  and  eggs,  either  for  their 
own  uneorfor  sale,  and  moat  of  these  at  one  time  or  another  suBer 
losses  and  have  their  operations  interfered  with  by  outbreaks  of  infec- 
tions diseases.  Such  dtBeaaes  are  as  destructive  with  birds  as  with 
other  kiods  of  animals,  and  until  recently  they  nave  received  little 
systemntiu  study  from  competent  scientitlc  men. 

The  investigations,  of  which  au  account  is  piesented  in  this  bulletin, 
open  up  a  new  field  for  scieutitic  inquiry.  While  the  vork  which  has 
been  accomplished  is  but  the  first  stop,  it  reveals  how  little  bus  been 
knowu  aud  how  much  is  to  be  learned  in  regard  to  the  disease^;  of 
birds.  The  greater  part  of  the  losses  from  iutectious  diseases  in  the 
jwultry  yanl  may  probably  be  prevented  by  the  intelligent  application 
of  proper  sanitary  me^isures.  Until  the  nature  of  these  diseases  is 
clearly  understood,  however,  it  is  impossible  to  intelligently  formulate 
preventive  measures  or  to  prescribe  successful  methods  of  treatment. 

Tbe  financial  investment  in  domesticated  birds  is  of  such  magnitude, 
and  the  products  are  marketed  in  such  vast  quantities,  aud  are  so 
essential  to  the  well  being  of  every  citizen  that  the  problems  affecting 
this  industry  are  deserving  of  the  most  careful  study  and  investiga- 
tion. The  researches  herein  reported  have  been  made  in  the  hope  and 
exi)eetatiou  that  they  would  be  continued  until  practical  means  of  pre- 
venting the  common  iufections  diseases  are  placed  within  tbe  reacli  of 
all  engaged  in  tbe  poultry  industry. 
Very  respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau  of  Animal  Industry. 

Hon.  J.  Sterling  Morton, 

Secretary  of  Agriculture. 
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LETTER  OF  SUBMITTAL. 


U.  S.  Department  op  Agricdltubb, 

Bureau  of  Anoial  Industry, 

Waekington,  D.  C,  April  2, 1895. 
SiB:  I  have  the  honor  to  submit  herewith  some  preliminary  stndien 
of  infectious  diseases  among  poultry,  including  fowls,  turkeys,  and 
pifCeonB,  Though  these  studies  have  not  yet  reached  that  state  which 
l>eriiiit8  us  ta  recommend  any  well-tleflued  preventive  or  curative  meas- 
ures, it  is  to  be  hoped  that  they  will  give  those  intniediately  interested 
a  better  insight  Into  the  nature  of  some  of  these  diseases,  besides  fur- 
nishing investigators  throughout  our  wuntry  a  more  secure  basis  tor 
further  experimentation. 
Very  respectfully, 

Theobald  Smith, 
Chief  of  Division  of  Pathology. 
Dr.  D.  E.  Salmon, 

Okief  of  Bureau  of  Animal  Industry. 
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INVESTIGATIONS  CONCERNING  INFECTIOUS  DISEASES  AMONG 
POULTRY. 


Afi  IlffECTIOUS  DISEASE  AMON'G  TURKEYS  CAUSED  BY  PROTOZOA  (INFECTIOUS 
ENTERO-HEPATinS), 


By  Thrubald  Smith. 


In  tbe  fall  of  1S93  tbe  writer  received  fi-otn  Mr,  Cushman,  of  the 
Khode  Island  Experiment  Btation,  the  organs  of  an  adult  turkey  in 
which  the  liver  and  the  cffica  were  very  extensively  destroyed  by  a 
pecaliar  disease.  A  second  case  was  sent  by  Air.  Onshman  in  Apiil 
01  1894,  ill  which  the  same  disease  was  recognized.  In  June  of  1894 
the  writer  found  tbe  same  affection  in  a  very  young  turkey  in  western 
Hassacbusette.  The  changes  induced  by  this  affection  were  so  pecul- 
iar and  yet  so  uniform  in  these  three  cases  that  a  speciHc  infectious 
disease  could  not  but  suggest  itself  on  even  suiterflcial  examinatiou. 
A  careful  study  of  this  itiaterial  convinced  the  writer  that  the  cause  of 
Qua  disease  was  a  protozoan  iwrasite  not  hitherto  recognized.  It  was, 
therefore,  deemed  best  to  investigate  tbe  disease  more  thoroughly,  and 
for  this  purpose  tbe  writer  8i>eDt  three  weeks  at  the  Kbode  Island  Sta- 
tion during  the  month  of  August.  The  turkeys  were  obtained  by  vol- 
untary contxibutiou  and  by  purchase,  mostly  from  localities  within 
0  to  10  miles  of  Kingston,  R,  I.  Some  came  from  a  greater  distance. 
In  this  work  I  was  greatly  assisted  by  Hr.  Cushman,  in  charge  of  tbe 
poultry  work,  and  by  Professor  Flagg,  director  of  the  station.  The 
chemical  ^paratus  of  the  station  wae  placed  at  my  disposal  by 
Profeesor  Wbeeler. 

With  the  aid  of  the  appfwatns  brought  from  Washington  aud  that 
OD  hand  I  was  enabled  to  make  a  careful  examination  of  about  50  tur- 
keys. Of  these,  18  were  affected  with  tbe  specific  protozoan  disease, 
and  many  of  the  rest  were  affected  with  other  diseases,  briefly  referred 
to  under  each  case. 

The  short  space  of  time  which  could  be  devoted  to  this  subject  did 
not  enable  tbe  writer  to  do  more  than  to  make  a  preliminary  study 
of  the  disease  aud  its  cause  and  to  collect  material  for  further  studv 
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Now  tliat  a  firm  basis  for  the  JDvestigation  of  the  practical  problems 
has  been  secured,  it  is  to  be  hoped  that  the  ioveetigation  will  be  prose- 
cated  daring  the  coming  summer,  both  at  the  osperiment  station  of 
the  Bureau  and  elsewhere.  The  publication  of  the  work  thus  far  done 
will  also  enable  the  various  experiment  KtatiouH  to  make  observations 
on  the  communicability  of  the  disease  and  on  lueans  for  its  era<lication. 

The  external  appearances  of  the  turkeys  affected  with  the  disease  do 
not  seem  to  be  constant,  and  this  is  not  to  be  wondered  at  in  view  of 
the  varying  intensity  of  the  changes  found  in  the  internal  organs.  In 
Bhode  Island  the  disease  is  known  as  "  blackhead,"  owing  to  certain 
peculiar  discolorations  which  take  place  at  the  height  of  the  disease. 
While  it  might  be  well  to  retain  this  as  a  popular  name,  we  do  not 
believe  that  all  eases  of  blackhead  have  the  si)ecifl<:  diseiise  herein 
described,  nor  do  all  turkeys  affected  with  this  disease  manifest  the 
appearances  of  blackhead.  More  extended  study  in  needed  before  we 
may  rely  upon  symptoms  as  a  means  of  recoguiziug  this  disease  during 
life,  es|)ecially  as  there  are  several  other  affections  of  turkeys  quite 
distinct  from  this  concerning  which  there  exists  as  yet  very  little  defi- 
nite information. 

As  brought  out  more  fdlly  further  on,  the  disease  may  be  recognized 
by  anyone  who  has  made  himself  familiar  witli  the  salient  facts  in  this 
article  by  an  examination  of  the  organs  of  the  diseased  turkey  after 
death. 

Among  the  symptoms  which  may  be  expected  to  appear  sooner  or 
later,  diarrhea  probably  occupies  a  prominent  place.  'J'lie  disease  of  the 
ceca  is  responsible  for  this.  Yet  we  may  have  diarrliea  with  at  least 
one  other  disease  of  the  catca,  and  the  presence  of  tapeworms  may  also 
cause  this  disturbance.  Emaciation  was  not  constantly  present  in  the 
cases  dissected  by  me.  As  it  may  accompany  other  wasting  diseases,  it 
can  not  be  depended  upon  as  a  sign  of  tliis  affection. 

Leaving  this  part  of  the  subject  we  sliall  turn  to  those  characters  of 
which  the  investigations  have  given  some  definite  information. 

BPECtAL  OHAEAOTEBS   OF  THE  DISEASE. 

The  disease  seems  to  attack  turkeys  when  quite  young.  In  early 
June  I  found  a  turkey  about  3  weeks  old  (No.  3)  in  which  the  dis- 
ease had  already  made  considerable  progress.  It  seems,  moreover,  as 
if  the  disease  were  contracted  only  by  the  young,  beciiuse  in  the 
examination  of  turkeys  of  different  ages  the  oldest  showed  lesions  of 
the  longest  standing;  tliat  is,  such  as  had  undergone  the  most  exten- 
sive transformation.  In  general  it  may  be  said  that  the  age  of  the 
turkey  corresponded  with  the  age  of  the  disease  process.  The  most 
serious  and  extensive  destruction  of  tissue  was  noticed  in  the  turkeys 
in  fall.  In  midsnmmer  the  disease  was  making  most  progress;  that  is, 
it  was  iVeshest  and  the  microparasitcs  present  in  great  numbers.  It  is 
probable  that  the  delicate  tissues  of  the  young  are  beat  adapted  for 
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the  temporary  liabitat  and  rapid  multiplication  of  this  parasite.  In 
this  regard  it  simply  follows  the  nile  observed  by  large  nnmbers  of 
parasites,  whose  most  destractive  action  is  visited  apon  the  youug. 

The  primary  seat  of  tlie  disease  are  the  Cfeca,  From  these  the  liver 
is  invaded.    Other  organs  are  not  attacked. 

The  Cfeca  of  the  turkey  in  the  normal  condition  are  represented  by 
two  blind  tubes  opening  into  the  intestine  at  a  point  about  6  iuche^ 
from  the  cloaca  (PI.  II,  fig.  1 ;  P).  I,  iig.  1).  They  are  directed  toward 
the  head,  the  blind  end  being  nearer  the  gizzard  than  the  opening  into 
the  intestine.  They  lie  on  either  side  of  the  latter,  closely  bound  to  it 
by  mesenteries.  The  tips  only  are  free.  The  length  of  the  tieca  varies 
according  to  age.  In  turkeys  3  months  old  they  are  about  8  inches 
long,  while  in  those  nearly  a  year  old  they  are  from  10  to  12  inches 
long.' 

The  c«eca  are  of  nearly  the  same  diameter  as  the  intestine.  When 
only  slightly  filled  they  are  4  to  5  mm.  (one-sixth  incli)  in  <liamoter. 
They  may,  however,  he  distended  with  feces  to  tliree  times  this  diam- 
eter. The  structure  of  the  walls  seems  to  be  identicul  witli  that  of  the 
intestine  to  which  they  are  attached.  The  communication  between 
weca  and  intestine  is  somewhat  contracted.  Sear  it  in  each  tube  there 
Is  a  convex  elevation  about  oue-lialf  of  an  inch  long  which  is  comjHised 
of  lymphatic  tissue.  Its  surface  is  usually  deeply  pigmcuted.  Other 
lymphoid  structures  are  represented  by  Hmall  elevations  only  tlnee 
sixteenths  of  an  inch  in  diameter,  usually  pigmented  and  scattered 
sparsely  over  the  mucous  membrane.  The  mucosa  itself  is  folded  in 
longitudinal  ridges,  which  are  frequently  pigmented. 

The  Cffica  usually  contain  lecee  in  greater  or  less  abundance  which 
are  pasty,  homogeneous  in  texture,  and  greenish  in  color.  Under  the 
microscope  tbey  appear  to  be  composed  mainly  of  bacteria.  When  the 
feces  have  a  softer  consistency  numerous  fiagellates  of  several  distinct 
forms  may  be  detected  in  active  motion  in  the  feces  of  the  recently 
killed  bird.  They  appear  to  increase  in  number  with  the  increase  in 
the  watery  constituents  of  the  feces. 

Ooccidia  have  also  been  detected.  They  were  present  in  So,  3  and 
in  another  young  turkey  of  the  same  flock  which  died  from  some 
unknown  cause.  In  the  ca>cal  contents  of  No.  IT,  which  waS  free  from 
disease,  similar  bodies  were  found,  tlie  largest  measuring  32  by  18  ii. 
They  were  in  form  and  structure  like  Covcidium  ori/orme  of  the  rabbit's 
liver,  and  perhaps  identical  with  the  form  seen  in  the  cl^^ca  of  fowls  by 
Rivolta  and  Silvestrini  and  named  C.  tenellutn  by  Railtiet  and  Lucet.' 
It  is  very  improbable  that  these  bodies  stand  in  any  genetic  relation  to 
the  true  microparasites  of  the  disease  herein  described. 

The  lesions  of  tlie  cieca  are  in  substance  a  tbickeuing  of  the  wall, 

'Tlie  length  of  the  inteatino  ^m  f^zzard  to  openin);;  inlo  cipca  is  about  5  feet  for 
tnrkeyB  3  months  old  and  8  feet  for  those  nearly  k  year  old. 
'ZoologtB  Modlcale,  second  edition. 
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followed  ill  most  cases  by  a  destmotion  of  the  epithelium  nnd  deeper 
jwrtious  of  tbe  luueoos  inembraDe.  This  destructfon  results  iu  the 
ontponriog  of  a  coagnlable  fluid  into  the  tnbe  (PI.  I,  tig.  1;  PI.  II,  figs. 
2,  3,  and  4).  The  thickeuing  of  the  wall  may  vary  considerably  in 
extent  from  case  to  case.  It  may  be  anifonn  .over  the  greater  portion 
of  the  tabe  or  it  may  be  limited  to  circumscribed  patches.  The  com- 
monest seat  of  these  lesions  is  near  the  blind  end  c^  the  tnbe,  where  it 
evidently  starts  and  from  whence  it  spreads  to  other  portions.  Not 
infrequently  only  one  c»!Ctim  was  found  diseased,  the  other  normal. 
This  exemption  was  not  due  to  mildness  of  tbe  attack,  for  the  other 
csecam  may,  in  such  cases,  be  the  seat  of  very  ext«naive  changes.  Tfaas 
of  18  cases  only  11  had  both  c»^ca  involved. 

The  affection  of  the  cieciun  is  due  primarily  to  the  multiplication  of 
the  microorganism  to  be  described  below,  within  the  walls  of  the 
catcnm.  The  multiplication  may  take  place  chiefly  in  the  mucons  mem- 
brane, or  in  the  submucous  tissue,oritinay,  though  rarely,  extend  into 
the  mascular  coat.  The  thickening  of  the  wall  is  the  result  of  several 
processes — the  maltiplication  of  the  parasites,  the  increase  of  the  normal 
tissue  elements,  and  later  on  the  accnmnlatiou  of  masses  of  small  cells 
and  some  giant  cells. 

Ill  the  early  stages  of  the  invasion  tbe  adenoid  tissue  between  tbe 
tuliules  and  iu  the  submacosa  becomes  greatly  increased,  owing  to  the 
presence  of  large  numbers  of  micro  parasites  of  round  or  slightly  oval 
outline  :tnd  from  6  to  10  ;i  in  diameter  which  stimulate  the  proliferation 
of  the  tissue  cells.  Numerous  mitoses  have  been  seen  in  this  stage. 
The  parasite»  seem  to  occupy  the  meshes  of  the  adenoid  tissue  either 
singly  or  in  groups  or  nests  (PI.  IV,  figs.  1, 2).  In  these  meshes  they 
are  soon  enveloped  in  cells  acting  as  phagocytes,  so  that  the  appearance 
of  an  intracellular  habitat  of  the  parasites  is  suggested,  which  is,  how- 
ever, only  an  appearance  and  not  demonstrated  by  further  study. 

The  presence  of  tbe  parasites  in  this  reticulum  probably  stimulates 
also  the  accumulation  of  lymph  cells  within  the  spaces,  in  virtue  of 
which  the  mucous  menibraue  is  thickened.  In  this  early  stage  of  invar 
siou  the  epithelium,  both  of  the  tubules  and  of  the  surface,  remiiins 
unafl'ected.    The  parasites  do  not  invade  the  epithelium  at  any  time. 

As  the  disease  progrenses  there  is  a  continued  increase  in  the  cellu- 
lar elements  of  tbe  mneouM  and  submucous  coats  and  a  gradual  invasion 
of  the  muscular  coats.  Here  the  bundles  of  fibers  of  the  circular  ooat 
are  thrust  apart  by  masses  of  cells,  so  that  this  coat  also  becomes 
greatly  thickened.  The  iuflammatiou  finally  extends  to  the  serous 
covering,  where  the  blood  vessels  become  greatly  dilated  and  give  the 
ca-cum  a  congested  ap])earauce.  In  cases  of  ordinary  severity  the  wall 
of  the  ctecum,  not  more  than  0.2  to  0.5  mni.  (one  one  hundred  and 
twenty-fifth  to  one-fiftieth  inch)  thick  normally, according  to  distentiOD, 
becomes  2  to  3  uuo.  (one-twelfth  to  one-eighth  inch)  thick. 
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With  the  progreHR  of  the  dieease  the  mucous  membrane  iiiny  be  shed 
and  a  coagalable  duid  poured  oat  into  the  ciecuiu.  In  Rome  eases  it 
appears  io  isolated  masses,  which  adhere  to  certniii  sjmX  »  of  tlie  mncous 
membraae.  In  others,  this  exudate  fillstheentiretubewith  aydllowish- 
wliite  mold  (PI.  II,  figs.  3,  3),  This  is  built  up  in  concentric  layers, 
and  consists  of  a  mixtare  of  blood  corpuscles,  fibrin,  and  masses  of 
smali  round  cells,  in  variable  proportion. 

In  the  further  profp^ss  of  the  local  disease  it  is  not  improbable  that 
bacteria  arc  also  concerned.  The  exudate  contains  immense  numbers 
of  thffiu  and  the  denuded  mucosa  furnishes  a  favorable  place  of  entry. 
It  is  otherwise  difficult  to  pxplaiii  the  continued  increase  in  thickness 
of  the  walls  of  the  ciecum  after  the  mucous  membrane  Ims  been  niied. 
This  continued  increase  in  thickness  is  dne  to  an  extensive  infiltration 
of  small  round  cells  and  the  presence  of  some  giant  cells.  I'arasiies 
in  this  advxnccd  stage  are  scarce,  and  usually  recognizable  only  as 
vacnole-like  bodies  wlthiu  the  giant  cells. 

The  thickening  of  the  wall  is  associated  in  some  cases  with  an  exten- 
sion of  the  inflammation  to  the  contiguous  wall  of  the  intestine,  which  is 
thereby  firmly  attached  to  the  cn-cum.  Yellowish  exudates  nre  some- 
times fonnd  outside  of  the  diseased  caecum  on  its  serous  covering  and 
they  bind  it  inextricably  to  the  other  ciecum  or  to  the  intestine  or  at- 
tach it  to  the  abdominal  wall.  In  these  stages  the  miciopnrasite  is  not 
found.  It  seems  to  have  done  its  work  by  destroying  the  nmcons 
membrane  and  to  have  left  the  tleld  for  miscellaneous  bacteria. 

In  no  case  were  other  regions  of  the  digestive  tract  afl'ected.  Thougii 
the  inflammation  set  up  in  the  afi'ected  cii'cum  may  have  extended 
through  the  wall  to  the  contiguous  intestine  and  cause<l  the  formation  of 
a  large  amount  of  neoplastic  tissue  between  the  a<^oining  tubes,  the 
disease  did  not  invade  the  submncous  or  mucous  membrane  and  the 
specific  parasites  were  absent. 

Associated  with  this  peculiar  disease  of  the  cieca  is  a  more  or  less 
serious  disease  of  the  liver.  In  the  18  cases  of  protozoan  disease  the 
liver  was  very  extensively  diseased  iu  16.  In  two  cases  only  small 
sclerotic  foci  were  present  and  in  these  the  lesions  of  the  cieea  were 
evidently  at  a  standstill,  or  in  a  condition  of  active  cicatrization.  The 
affection  of  the  liver  is  in  tact  a  vataable  means  of  recogniz.ing  this 
disease,  for  wherever  it  is  present  we  may  safely  infer  that  we  have 
the  protozoan  disease  before  us.  The  reverse  is,  of  course,  not  neires- 
sarily  tnie.  The  disease  of  the  cfeca  way  be  so  restricted  that  tlie 
secondary  liver  disease  does  not  appear,  yevertheless,  the  value  of  the 
liver  affection  is  indicated  by  tiie  fact  that  in  the  few  cases  of  ciecal 
affection  iu  which  the  disease  was  of  a  difl'erent  charat^ter  no  changes 
in  the  liver  were  manifest  (Nos.  25,  41). 

The  appearance  of  the  liver  in  the  average  ciise  of  this  disease  is 
very  striking.  The  organ  itself  is  enlarged  in  proi>ortion  to  the  amount 
of  tissue  involved.    Twice  the  normal  size  is  probably  near  the  truth, 
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altliongh  but  one  waa  weighed  to  accurately  determine  this  poiot.  In 
tliis  case  (No.  52)  the  liver  weighed  10.7  ounces. 

Over  the  surface  of  the  organ  are  distributed  roundish,  lOscolored 
spots,  distinctly  demarcated  from  the  snrrounding  tissue.  These  spots 
vary  much  in  imuibers,  in  size,  and  in  ai)pearance.  Thej  may  be  dis- 
tributed uniformly  over  the  whole  surface  of  the  liver  or  they  may  be 
limited  in  numlwr  to  a  lew.  They  vary  ft'oni  3  to  15  mm.  (one  eighth  to 
two-tliirds  inch)  in  diameter.  Inasmuch  as  a  detailetl  description  of 
the  different  cases  examined  is  given  in  the  api)endix,  to  whi(-h  the 
reader  is  referred,  only  a  general  description  will  be  attempted  here. 

In  endeavoring  to  group  these  sjiots  according  to  their  general  appear- 
ance we  find  several  types,  which,  as  will  be  seen  below,  correspond  to 
differentconditions  of  tbediseased  tissue.  We  have  in  the  early  most 
active  disease  process,  spots  like  those  photographed  and  figured  in  Pis. 
I  and  II.  They  are  sharply  defined  circular  areas  of  a  lemon  yellow  or  an 
ocher  yellow  color,  A  careful  scrutiny  sliows  that  the  spot  is  not  homo- 
geneous in  structure,  but  made  up  of  a  delicate  network  of  yellow,  as 
shown  in  the  plates.    This  yellow  substance  represents  dead  tissue. 

In  anotlier  class  of  spots  we  have  in  place  of  the  yellow  meshwork  an 
entirely  diflfeient  a]>pearance.  The  spot  is  of  a  mottled  brownish  color 
and  contrasts  only  slightly  from  the  surrounding  liver  tissue  by  its 
darker  color.  It  may  con  tain  a  central  yellow  nucleus  ofdead  tissue  and 
a  narrow  outer  border  of  the  same  charactei',  or  the  border  may  he  a 
dark  brownish  circular  line.  The  entire  spot  baa  an  indistinct  appear- 
ance and  is  flattened  or  even  slightly  depressed  below  the  surface.  In 
some  cases  the  spots  assume  still  another  aspect.  They  aie  uniformly 
whitish  and  shade  off  somewhat  gradually  into  the  surrounding  tissue. 

If  sections  be  made  of  the  affected  organ  it  will  be  noticed  that  these 
surface  spots  represent  masses  of  liver  tissue  in  the  same  condition. 
The  spots  are  simply  the  places  where  these  disease  foti  intersect  the 
surface.  Some  are  found  deeply  embedded  in  the  liver  tissue,  and 
therefore  not  visible  on  the  surface.  The  lesion  of  the  liver  is  thus 
represented  by  few  or  many  foci  of  disease  having  in  general  a  spheri- 
cal form  and  appearing  on  the  surface  of  the  organ  as  roun<l  spots  (PI. 
Ill,  fig,  1).  Occasionally  the  lesions  become  niQre  extensive  and  the 
death  of  large  portions  of  liver  tissue  follows.  This  is  well  shown  in 
fig.  2  of  PI.  Ill,  where  a  large  volume  of  liver  tissue  is  transformed  into 
a  yellow  cheesy  substance. 

The  changes  in  the  liver  are  most  easily  explained  by  assuming  that 
the  microparasites  are  conveyed  by  the  blood  directly  from  the  diseased 
c«ca  into  the  liver  and  there  deposited  in  different  places,  where  they 
begin  to  mnltiply  and  spreatl  in  all  directions,  thereby  forming  the 
spherical  foci  of  disease  which  appear  as  circles  on  the  surface  of  the 
liver.  This  theory  is  home  out  by  theresults  of  the  microscopic  exam- 
ination. 
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In  aectioBsof  hardeoed  tiseaefrom  the  liver  in  wbich  the  disease  has 
but  recently  begun  the  affected  regions  are  iuvaded  by  large  numbers 
of  protozoa,  which  occupy  a  kind  of  reticuluui  formed  prubably  from  the 
conaective  tissae  stroma.  The  liver  cells  have  partially  or  wholly  dis- 
appeared from  these  foci.  The  parasites  occupy  Die  meshes  of  the  tis- 
sue either  singly  or  in  groups.  The  reticulum  is  provided  with  a  small 
number  of  nnclei,  some  of  which  are  cloBely  applied  to  and  curved 
partly  around  the  parasite.  The  blood  vessels  are  usually  much  dilated 
and  filled  with  red  corpuscles. 

The  yellow  masses  observed  with  the  naked  eye  in  the  surface  spots 
in  many  cases  are  shown  to  be  patches  of  an  amorphous  substance 
irhich  takes  nuclear  Rtains  very  feebly,  the  aniline  colors  not  at  all.  It 
maybe  described  as  a  coarae  network  in  the  meshes  of  which  small  cells, 
and  very  rarely  parasites,  are  seen.  This  subatauce  I  assume  to  be  the 
n^sult  of  coagulation  necrosis  of  the  liver  cells  by  which  they  have  lost 
their  nuclei  and  have  become  fused  into  a  formless  mass.  I  at  Hrst 
was  iiiclined  to  look  upon  it  as  fibrinous  in  character,  but  the  discovery 
of  transitional  stages  confirms  the  view  that  it  is  made  up  of  dead  liver 
c«!llB.  It  ia  probable  that  the  plugging  of  blood  vessels  in  the  liver  by 
parasites  carried  6*001  the  ciBcum  i»  the  cause  of  the  necrosis,  since 
such  plugs  or  thrombi  are  not  uncommon  in  sections  of  the  diseased 
spots. 

With  the  appearauce  of  the  microparasites  reactive  changes  begin 
at  nuce  which  complicate  the  process.  We  have  at  the  out.set  an 
active  multipUcatiou  of  the  microparasites  which  take  the  place  of  the 
origmal  liver  tissue,  and  a  process  of  coagulation  necrosis  goiug  ou  at 
the  same  time.  Soon  multinucleated  (or  giant)  cells  appear  which  uot 
only  take  in  the  microparasites  but  which  are  also  engaged  in  remov- 
ing dead  tissue.  At  least  their  collection  in  groups  around  and  within 
the  necrotic  areas  lead  us  to  assume  this.  Not  infrequently  they  are 
grouped  around  what  appears  t^  be  a  plugged  vessel,  or  else  they 
occupy  the  lumen  of  the  vessel  itself.  The  presence  of  round  or  ovivl 
vacuoles  within  these  large  cells  indicates  that  parasil!cs  have  bceii 
taken  up  (PI.  V,  fig.  3). 

In  still  older  cases  the  diseased  spots  are  found  more  or  le.sH  filled 
with  small  roaud  cells  which  may  have  passed  iuto  th<f  dead  regions 
from  the  blood  vessels.  In  all  cases  the  latter  arc  more  or  less  eiilar^'ed, 
and  they  seem  to  encroach  upon  the  liver  tissue,  thus  filling  in  part 
the  void  produced  by  the  cell  death  and  giving  the  surfiice  of  the li\er 
a  brownish  mottled  appearance  wherever  the  disease  spots  are. 

The  processes  of  advancing  disease  and  necrosis  or  death  of  tissue 
on  the  one  hand,  of  repair  on  the  other,  seem  to  go  ou  side  by  side,  now 
oue  now  the  other  predominating.  Of  the  process  of  reiiair  case  16  is 
a  very  good  illustration.  In  this  bird  the  liver  tissue  was  undergoiii;^: 
sclerosis  associated  with  the  true  healing  process,  which  is  referred  to 
more  in  detaU  iu  the  appendix. 
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Besides  the  leaions  directly  due  to  the  mieroparasites  iu  the  cieca  and 
in  tbe  liver,  there  were  do  changes  observed  to  indicate  that  the  parasite 
was  multiplyiug  in  otbei-  parts  of  the  body.  Even  where  the  disease 
waa  extending  locally  from  ciectim  to  adjoining  intestine,  the  process 
was  not  dae  to  any  itdvance  or  invasion  of  tbe  parasites  themselves. 

Regularly  recurring  changes  in  other  organs  due  indirectly  to  the 
destruction  of  liver  tissue,  and  to  the  loss  of  tbe  ceeca  as  important 
aids  in  tbe  process  of  absorption  were  not  mauife.st. 

Tbe  blood  of  many  of  tbe  cases  was  examined  before  the  bird  was 
'  killed  in  order  to  detect  any  existing  blood  infection.  No  disease  of 
the  blood  was  observed,  however,  excepting  in  No.  16,  in  which  a  pro- 
nounced lencocytosis  was  present.  In  this  case  the  disease  was  diaap- 
Itearing  and  the  liver  undergoing  sclerosis,  as  stated  above.  Iu  a 
small  number  of  cases,  some  diseased,  some  healthy  (Nos.  5,  6,  12, 15, 
and  33)  Hagellates  were  detected  in  variable  numbers.  They  were 
evidently  not  related  iu  auy  way  to  the  protozoan  disease.  These 
bodies  (PI.  V,  figs.  6  and  7)  are  spindle-shaped  and  made  upof  anoval, 
feebly  granular,  central  body  (nucleus)  around  which  the  cell  body 
forms  two  lateral  wings  and  two  tapering  extremities  finely  granular  in 
structure.  Motion  was  not  detected  at  the  temperature  of  the  sar- 
ronnding  air.  Higher  temperatureswerenot  applied.  The  nuclens  of 
this  dagellatc  is  about  25  /j  long  and  6  /i  broad.  The  entire  organism 
is  65  to  TO  /J  long.  When  the  blood  is  dried  in  thiu  films  upon  cover- 
glasses  and  stained,  tliese  bodies  appear  in  many  instances  much 
broader  than  in  the  liresh  condition.  This  would  suggest  that  the 
organism  may  be  a  dattish  body  rolled  up  so  as  to  bring  the  two  lat- 
eral margins  near  together. 

The  results  of  the  examination  of  turkeys  made  thus  far  indicate  that 
tbe  disease  may  follow  several  courses: 

(1)  After  a  certain  period  of  disease  r^enerative  processes  begin 
which  tend  toward  a  permanent  recovery. 

(2)  The  disease  may  proceed  so  rapidly  ftom  the  very  start  that  tbe 
affected  turkeys  die  early  in  life. 

(3)  The  disease  may  come  to  a  standstill,  but  the  amount  of  dead 
tissue  in  the  OEeca  and  liver  may  bd  so  great  as  to  favor  the  entrance  of 
bacteria  which  are  responsible  directly  for  the  death  of  the  bird  lat«  in 
tbe  summer  or  fall. 

The  direct  action  of  tbe  iiticroparasites  upon  the  IxHly  seems  to  lead 
to  a  mechanical  destruction  of  tissue.  In  this  respect  they  differ  from 
most  bacteria,  which  may  combine  a  locally  destructive  process  with  a 
general  poisoniug  of  the  body.  The  extensive  destruction  of  liver 
tissue  combined  with  the  loss  of  the  use  of  one  or  both  cffica  in  tbe 
digestive  process  most  of  necessity  lead  eventually  to  weakness  and 
emaciation.  Tbe  feebler  resistance  of  the  affected  animals  was  brought 
to  our  notice  last  summer  by  their  speedy  death  after  a  long  ride  or  a 
few  days  of  confinement. 
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As  regardft  the  spoiitaoeous  cure  of  iulected  birda  ^e  may  re^rard  il 
as  probable  tbat  oiily  tbose  ii)  wbicb  the  disease  comes  to  n  standstill 
before  it  has  made  iniiuli  lieadway  are  likely  to  recover.  In  tbose  id 
which  mnch  destruction  of  tissue  lias  takeu  place  complete  recovery  is 
impossible.  The  dead  masses  embedded  iu  the  cieca  or  tbe  liver,  or  both, 
foFBi  a  nidus  for  bacteria  of  certain  kinds.  These  penetrate  into  the 
pleuroperitoneal  cavity  and  there  set  up  inflammatiou  and  finally  lead 
to  a  general  septic  infection  of  the  body.  The  immediate  effect  of  the 
disease  may  tbas  be  very  slight  at  the  outset  and  tbe  symptoms  develop 
slowly.  Tbe  great  increase  in  the  size  of  the  liver  indicates  a  certain 
amount  of  compensation  for  those  jmrtions  which  liave  been  destroyed. 

The  effect  of  the  disease  on  the  flesh  of  turkeys  killed  in  the  early 
stages  is  not  recognizable.  In  a  few  cases  which  died  from  a  severe 
form  of  the  disease  the  flesh  had  a  mahogany  color,  probably  dne  to 
retained  biliary  substances. 

THE  MICROORGANISM. 

(Amteba  ntleagridU  n.  $p.  1SS6.) 

Id  the  18  cases  of  this  disease  which  came  under  observation  either 
the  liver  or  tbe  cieca,  or  both  organs,  "nere  examined  microscoiiically  in 
14.  In  these  organs  certain  microorganism  a  were  det«cted  in  all  but 
one  case  and  associated  directly  with  the  peculiar  disease  process 
already  described.  In  those  cases  iu  which  the  disease  was  recent,  or 
at  its  height,  the  pariisites  were  very  numerous  in  the  affected  tissues, 
while  ia  those  in  which  the  disease  process  was  far  advanced,  und 
associated  with  degenerative  or  regenerative  changes,  the  parasites 
were  foaud  with  difficulty.  These  facts  are  summarized  in  the  follow- 
ing table: 
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In  the  examiDation  of  tlie  [larasite  within  the  tissues  minute  particles 
of  the  I:itter  were  crashed  iu  iodiaed  lunuiMtic  fluid  or  in  iiormat  salt 
solution.  Sections  were  also  made.  Unfortuuately,  a  freezing  niicro- 
toDie  was  not  at  hand,  nor  any  warm  stage  for  determining  the  effect  of 
bigher  temperatures  on  these  bodies. 

The  most  frequent  ai>pearance  presented  by  the  parasites  under  these 
circumstances  was  that  of  round  homogeneous  bodies  with  »  sharply 
dellned,  single  contoured  outline  (PI.  V,  tig.  Ij.  Tlieir  appearance  sng- 
gests  that  of  the  myelin  bodies  found  in  the  cells  of  the  pulmonary 
alveoli,  not  refrangent  enougli  to  represent  oil  globules,  but  too  homo- 
geneous to  repi-eseut  the  ordinary  jirotoplasm.  Within  these  bodies 
mid  situated  somewhat  eccentrically  is  a  group  of  very  minute  granules, 
(uobably  representing  a  nuclear  structure.  These  forms  were  encoun- 
tered in  those  eases  in  which  the  parasites  were  found  most  abundant 
it)  sections  of  hardened  material  (Nob.  5,  '2i,  26);  aiao  iu  one  case  in 
which  repair  was  evidently  going  on  (No.  16).  They  vary  somewhat  in 
sixe.  In  ISos.  5  and  16  those  that  were  measured  were  8  to  10  /i  in 
diameter.  In  Ko.  26  they  were  12  to  14  /j  in  diameter.  In  No.  34  some 
of  the  bodies  were  oval,  having  diameters  of  12  and  16  ft,  respectively. 
Tbey  are  thus  distinctly  larger  than  the  parasites  within  the  tissues, 
which  have  undergone  the  hardening  process.  The  latter  are  from  6  to 
10  ^i  in  diameter.  This  difference  may  be  due  to  shrinkage,  on  the  cue 
hand,  aud  on  the  other  to  a  slight  flattening  of  the  bodies  by  pressure 
iu  the  fresh  preparations.  These  jieculiar  homogeneous  bodies  were 
found,  as  a  rule,  free  in  the  crnslied  preparations,  although  occasionally 
ginnt  cells  were  detected  which  contained  a  number  of  them.  The  cell 
nuclei  of  the  giant  cell  were  not  visible  iu  the  tresh  condition.  Numer- 
ons  coarse  gi-anules  were  embedded  in  its  protoplasm,  less  frequently 
fat  globules. 

Besides  the  homogeneous  bodies,  organisms  of  nearly  the  same  size 
but  with  uniformly  granular  protoplasm  were  also  found,  chiefly  within 
giant  cells.  These  were  not  infrequently  broken  and  rims  or  fragments 
of  protoplasm  were  lett  attached  to  the  parasite  (PI.  V,  fig.  2). 

For  the  study  of  hardened  material  the  tissues  were  removed  in  most 
cases  immediately  after  the  bird  had  been  killed,  and  placed  in  one  or 
more  of  the  following  fixing  and  hardening  agents:  05  per  cent  alcohol, 
saturated  solution  of  corrosive  sublimate,  Fua's  solution  (equal  volumes 
of  the  preceding  solution  and  a  5  per  cent  solution  of  bichromate  of 
potash),  Flemming's  solution  (undiluted).  The  tissues  were  fixed  in  the 
three  last  mentioned  during  one  day,  then  washed  iu  running  water 
durmg  another  day  and  treate<l  with  ascending  strengths  of  alcohol, 
according  to  the  usually  prescribed  rulea.  The  tissues  were  then  passed 
through  absolute  alcohol  and  chloroform,  infiltrated  in  parafBn,  and  the 
sections  cut  dry.  Various  staining  reagents  were  employed,  including 
Delafield's  hematoxylin  and  eosin,  alum  carmine,  Biondi's  triple  stain^ 
saffranin,  Gram  and  Gram-Weigert's  stain.  Of  the  fixing  and  hard- 
17897— No.  8 2 
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eniiig  ageots  I  am  unable  to  consider  any  one  as  8ii)>erior  to  tbe 
other  in  bringing  out  the  parasites  in  the  tissues  when  subsequently 
stained.  By  this  I  do  not  mean  to  infer  that  there  was  no  prefereuce 
when  their  action  upon  the  tissaes  ia  considered,  for  here  they  mani- 
fested their  I'espective  peculiarities  already  well  known.  But  the  favt 
remains  that  now  the  one,  now  the  other,  tissue  demonstrated  the  para- 
sites best.  In  general,  hardeuing  in  corrosive  Bublimat«  and  alcohol  and 
Bhiining  in  Delafield's  .hematoxylin  and  in  eosin  proved  the  most  suc- 
cesRfut.  The  bodies  were,  however,  bronght  out  with  other  dyes,  such  as 
methyleue-blne,  with  variable  distinctness. 

The  microparasites  as  found  in  sections  of  hardened  tissue  are  spher- 
ica!  or  slightly  oval  bodies  from  0  to  10  ;j  in  diameter.  lu  sections 
stained  with  hematoxylin  and  eosin  they  have  a  homogeneous  bluish- 
red  tint,  feebler  than  that  of  tbe  tissue  nnclei  of  tbe  host.  Tbey  arc, 
however,  distinctly  seen,  and  the  advantage  of  a  more  intense  stain  is 
questionable,  lu  most  of  these  bodies  a  minute,  distinctly  blue  ring  is 
seen  situated  centrally  or  somewhat  eccentrically  and  representing  the 
nucleus.  This  is  about  2  fd  in  diameter.  With  high  powers  a  very  minnto 
{nucleolart)  point  may  be  seen  in  some  parasites  wJthin  the  nucleus. 
Other  differentiations  of  structure  were  not  noticed. 

The  presence  within  tlie  connective  tissue  spaces  of  parasites  iu 
groups  of  two  or  more  individuals,  as  well  as  of  single  individnals, 
makes  it  highly  probable  that  at  least  in  the  early  stages  of  the  disease 
there  is  adive  multiplication  of  these  bodies.  This  api)ears  to  go  on 
as  a  simple  process  of  division,  if  we  are  to  judge  from  the  grouping 
within  the  tissues.  The  variation  iu  the  number  of  individuals  com- 
posing such  groups,  as  well  as  tbe  absence  uf  any  common  membrane 
inclosing  each  group,  indicate  at  least  that  tbe  multiplication  is  not  an 
endogenons  segmentation  sucli  as  belongs  to  the  sporozoa. 

This  brings  iis  to  a  consideration  of  the  nature  of  these  protozoa. 
Their  simple  structure  would  lead  us  to  class  them  with  the  amoebic,  of 
which  one  form  is  now  known  to  produce  a  similar  disease  in  the  human 
subject  (amtebic  dysentery).  Amurbie  are  also  not  uncommon  inhabit- 
auts  of  the  large  intestine  of  man  and  certain  animals.  The  i>eculiar 
homogeneous  structure  and  rigid  outline  of  the  organisms  before  a»  as 
they  appear  when  examined  in  tissues  directly  from  recently  killed 
animals  may  i-eprt-sent  a  kind  of  encystment  iu  tbe  presence  of  the 
adverse  forces  of  the  animal  tissues.  In  the  sharply  detined  vacuoles 
within  the  giant  cells  this  rigid  form  seems  to  have  left  a  |>ermanent 
iMii)ression  (PI.  V,  flg.  3). 

The  relation  which  the  parasite  bears  to  the  microparasites  found  in 
external  tumors  or  warts  {MoHuseum  conttigiosuni]  of  fowls,  or  to  those 
flagellates  which  are  associated  with  diphtheria  in  fowls,  or  finally  to 
the  diphtbel'ia  referi-ed  to  in  text-books  as  due  to  gregarinosis  may  be 
a  very  distant  one.  Yet,  in  the  present  state  of  onr  information  con- 
cerning tliese  panisites,  it  is  worth  while  to  be  on  onr  guard  before 
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making  positive  assertions,  and  leave  it  to  future  work  to  decide  if  any 
TelatiouBbip  esists.' 

We  are  naturally  led,  in  »  consideration  of  tliis  microorganisui,  to 
inqnire  what  relation  it  bears  to  the  tissue  cells  of  the  host.  Is  it  aii 
intracellalar  parasite  daring  any  portion  of  its  parasitic  existenceT 
Tbe  evidence  brought  forward  here  would  lead  me  to  state  that  it  lives 
ill  the  interstices  and  lymph  8|iaces  of  the  tissue,  but  not  within  cells. 
This  seems  certainly  true  of  the  cxcum.  In  tbe  liver  the  liver  cells 
seem  to  become  necrotic  or  else  disappear  so  rapidly  that  it  is  impos- 
sible to  detennine  just  where  the  parasites  bcgiu  tn  multiply.  They  do 
not  live  within  the  blood  vessels,  as  they  are  rot  found  within  them 
excepting  perhaps  io  a  thrombosed  vessel.  They  must,  therefore;, 
occupy  the  place  of  the  liver  ceils,  it  is  probable  that  they  begin  to 
multiply  in  the  connective  tissne  adjoining  the  blood  vessel,  and  simply 
crowd  out  the  liver  cells,  leaving  the  connective  tissae  stroma  of  tbe 
lobules  in  whose  meshes  they  are  found. 

Their  presence  within  giant  cells  is  seen  in  almoxt  every  infected 
organ  siibject  to  examiuatiou.  In  teased  preparations  of  the  fresli  tis- 
sues they  are  frequently  fonud  with  remnants  of  the  inclosing  cells 
still  attached.  This  intracellular  condition  is,  however,  a  purely  pas- 
sive one  so  far  as  tlie  parasite  is  concerned. 

The  fate  of  the  microparasite  within  the  tissues  of  the  host  seems  to 
tend  toward  destruction.  Both  the  death  of  the  tissue  itself  and  the 
repair  seem  to  lead  to  the  disappearance  of  the  parasites.  In  most 
cases  there  may  be  seen  in  tbe  same  section  a  partial  dissolution  of 
some  of  the  bodies,  while  others  are  still  in  good  preservation.  Evi- 
dently their  life  within  the  tissues  is  not  very  long.  The  attack  upon 
them  by  large  giant  cells  in  the  later  stages  of  the  disease  has  already 
been  mentioned. 

A  discharge  of  the  microparasites  which  escape  destruction  probably 
takes  place  from  the  walls  of  the  caecum,  when  these  break  down,  into 
tlie  contents,  in  which  they  are  carried  outward.  A  similar  discharge 
may  take  place  front  the  liver  through  the  bile  ducts  int4>  the  intestine. 
Another  way  of  dissemination  would  be  in  the  death  of  the  diseaaed 
turkey  aud  tbe  ilJssoIution  of  its  body  whereby  the  organisms  are  set 
(ree.  Speualations  in  this  direction  are,  tiowever,  of  little  value  until 
experiment  shall  have  determined  whether  turkeys  are  infected  directly 
trom  Bick  turkeys,  from  healthy,  immune  or  recovered  turkeys,  in  whose 
cieca  the  parasite  may  perhaps  vegetate  indeiinitely,  oc  Ironi  some 
external  source. 

The  close  analogy  existing  between  tiiis  disease  and  that  of  aino'bic 
dysentery  in  the  human  being  deserves  at  least  a  brief  statement  in 
these  pages.  The  occurrence  of  amcfba;  in  intestinal  afiPections  of  man 
was  noticed  as  far  buck  as  1875  by  Liisch.     Since  that  date  ic  has  been 

'  Tbe  presence  uf  DaiiieroiiB  lla|rellat«ii  iu  the  ctecu  of  liealthf  tarkejH  bne  already 
been  pointed  out  on  page  9. 
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tlie  subject  of  many  investigatious.'  Two  of  the  more  exliaustive 
iuvestigstioDs  whicli  have  appeared  are  those  of  CkiDDCiiman  and 
Lallear'  and  of  Ki-use  and  Pasquale.^ 

The  points  of  analogy  betweeo  the  avian  and  the  human  disease  are 
that  in  both  there  is  an  affection  of  the  intestine  (large  intestine  in  ' 
man,  Cieca  in  torkeys)  associated  with  liver  disease  due  to  amuBh^. 

The  intestinal  wall  in  amcebic  dysentery  is  gr<.-Atly  thii^kened,  owing 
to  an  otdematous  condition.  It  is  also  thickened  in  circumscribed 
areas  and  contains  cavities  filled  with  gelatinous-looking  pus.  The 
ama-ba;  vary  much  in  size  and  contain  vacuoles.  They  are  found  in 
variable  uumbei's  in  the  bottom  of  the  ulceus  and  in  the  discharges. 
The  large  numbers  of  am<t!bie  found  in  the  intestinal  contents  led  Coun- 
cilman and  LaSeur  to  infer  an  active  multiplication  therein.  The  pres- 
ence of  the  parasites  within  the  snbmucosa  is  described  by  these 
authors  in  one  case^  only. 

Id  the  turkey  we  have  seen  that  the  parasites  are  always  present  in 
the  connective  tissue  spaces  of  the  mucous  and  submucous  membrane. 
Their  presence  in  the  contents  of  the  ca'cnm  is  highly  probable  from 
examinations  made  last  summer  bnt  not  definitely  settled,  as  it  is  difii- 
oult  to  recognize  tlie  parasites  in  the  feces. 

The  microparasite  of  the  turkey  disease  difl'ers  from  the  Am<rba 
d^seaterite  in  being  quite  nnitbrm  in  its  ap|)earance,  varying  but 
slightly  in  size  (from  6  to  10  ;j  in  diameter)  and  in  being  free  fironi 
vacuoles.  Movements  characterized  as  amoeboid  have  not  yet  been 
demonstrated. 

The  liver  affection  in  man  upiiears  usually  as  an  abscess.  In  turkeys 
it  appears  as  a  variable  number  of  foci  in  which  the  microparasites  may 
be  present  in  great  abundance.  The  difieronce  in  the  nature  of  the 
lesions  must  be  largely  attributed  to  the  difiereut  reaction  of  the  tis- 
sues of  birds  toward  injuries.  This  brief  statement  must  snfiice  to 
point  ont  tlio  analogy  between  the  human  and  the  avian  disease,  and 
the  tracing  of  any  further  relationships  must  be  left  to  those  specially 
interested  in  this  subject. 

Before  concluding  the  discussion  of  the  microparasite  of  this  disease 
I  desire  to  refer  briefly  to  peculiar  organisms  found  in  the  lumen  of  the 
tubules  of  the  cteca.  Fig.  5  of  PI.  V  depicts  these  bodies  very  well. 
The  figure  represents  a  cross  section  of  one  of  the  tubules  from  the 
diseased  cjtcum  of  No.  lifi.  It  will  be  nofic^d  that  the  tube  is  packed 
with  minute  organisms  of  a  roundish  or  oval  outline  provided  with  a 
moi-e  deeply  stained  body,  probably  a  nucleus.    The  organisms,  after 

'Fi)tft  good  r^Biini*',  with  citatioTiB  of  the  literntiiri'.  tlie  intprcsled  ri'nderis  referrert 
toSchiiherg:  Ceutralblatt  filr  Hakteriologie,  XIII  <lg!)3),  Noa,  18to^2  incliisiv.'. 

-W.  T.  Coiincilmaii  Hitd  II.  A.  Lnflonr.  Amti-liic  Dysentery.  The  JohoH  HopkiDs 
Hospital  EejKirta,  II  (1890-91 ),  jip.  aBS-oif. 

'W.  Kmse  u,  A.  Fawiualc,  l'nt«rRiichiiiigeu  iibcr  D.VBcnterie  uud  Leberalwicusa, 
ZeitBchrift  f.  Hygiene,  XVI  (I»»4;,  jip.  1-149. 

^Luc.  cit.,  p.  4U0. 
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being  Axed  in  t^rrosive  sublimate  And  liardenod  In  aieoliol,  measure 
t'roni  4  to  5  /(  in  diameter.  The  nuclear  iKMly,  tbongb  it  appears  round 
oi-  oval  in  the  figute,  is  actually  more  complex  In  form.  Carefiil  focus- 
ing with  a  hi^  power  ( x  1,000)  shows  a  spindle-shaped  or  oval  body 
which  may  be  bent  like  the  are  of  a  circle.  Its  shortest  diameter  is 
about'  1  /I.  At  first  I  was  inclined  to  look  upon  these  bodies  as  blood 
corpuscles  which  bad  escaped  into  the  tubules  dorinif  the  disease 
process  firom  tbecavity  of  the  etecnm.  This  view  is  made  very  improb- 
able by  a  nnmber  of  facts.  The  red  corpascles  in  the  capillaries  of  the 
same  section  are  qnite  ditferent  irom  these  bodies,  both  as  rcgnrdH  the 
color  of  the  hemoglobin,  and  the  form,  size,  and  atmctnral  appearanve 
of  the  nucleus.  These  problematical  objects  assame  a  blui»b-pink  color 
wheu  stained  in  hematoxylin,  and  the  nnclens  stains  quite  deeply  and 
solidly.  Again,  it  would  be  diEBcnlt  to  understand  why  all  the  tubules 
should  become  packe<l  with  these  bodies  if  they  were  blood  corpuscles. 
Another  supposition,  that  they  might  bo  some  Ktage  of  the  niicroparasite 
of  this  disease  doea  not  harmonize  with  the  fact  that  they  are  found 
within  the  tubnlcs  of  the  healthy  cn'cum  (No.  47).  They  may  be 
absent  in  cases  where  the  disease  is  most  active  (No.  3).  On  the  other 
band,  they  were  very  abundant  in  No.  26,  and  less  so  in  No.  16. 

The  most  satisfactory  assumption  is  that  these  organisms  represent 
one  of  the  unicellular  animals,  probably  a  flagellate.  It  is  interesting 
to  note  that  flagellates  were  found  in  large  numbers  in  the  fresh  con- 
tents of  the  cecum  of  No,  47,  in  which  these  bodies  were  found  within 
the  tubules  in  sections  of  hardened  tissue. 

There  is  probably  no  genetic  relation  between  this  hypothetical 
organism  and  the  true  parasite  of  the  disease  under  consideration. 
The  latter  is  larger,  its  nucleus  is  smaller  and  simpler  in  form,  and  its 
behavior  toward  stainine  reagents  is  different  both  as  regards  the 
cell  body  and  the  nucleus.  It  would  seem,  on  the  whole,  that  we  have 
here  a  microorganism  which  inhabits  the  cecum  and  by  preference  the 
depths  of  the  tubules.  Its  efft'ct  upon  the  health  of  the  turkey  can,  of 
course,  be  only  conjectured  at  present. 

THE   RELATION    OP  BACTBBIA   TO   THE   DISEASE. 

Prom  what  has  been  stated  concerning  the  presence  of  the  protozoan 
parasite  in  the  diseased  tis.-tues,  thei-e  can  be  little  doubt  tiiat  they 
must  be  regarded  as  the  cause  of  the  disease.  In  tlie  course  of  ttie 
investigations  the  possible  bearing  of  bacteria  uy)on  the  diseiise  was 
not  entirely  overlooked  and  cultures  mainly  upon  agar  wei'e  made  from 
the  blood  and  the  liver  of  a  considerable  percentage  of  the  infected 
turkeys.  UsHally,  bits  of  liver  tissue  were  transferred  to  the  culture 
tubes.  Of  the  heart's  blood,  one  or  two  looiis  were  itiocuhited.  The 
results  obtained  varied  from  case  to  case.  As  a  general  rule,  tubes 
iDocnlated  from  birds  that  bad  Jn^t  been  killed  remained  fVce  from 
growth,  whereas  the  cultures  of  those  which  had  died  during  the  night 
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ami  were  examined  next  morning  were  quite  regDiarly  fertile.  The 
bacteria  isolated  from  these  cultnrea  vere  examined  by  Dr.  O.  F.  Daw- 
tiOD,  assistant  in  the  laboratory,  and  most  of  them  found  to  be  £.  eoli 
communis.  Several  of  these  were  afterward  reexamined  by  me  and  his 
results  confirmed. 

Theabsenceof  any  aniformity  in  the  bacteriological  resalts  as  well  as 
the  ap))earaiice  of  B,  coH  in  tbe  organs  of  dead  tarkeys  indicates  tliat 
pathogenic  bacteria  were  not  associated  with  the  protozoa  in  the  cases 
examined.  It  furthermore  warns  us  to  be  careful  not  to  attribute  to 
snch  bacteria  as  may  be  found  the  power  of  producing  disease,  as  has 
been  lately  done  by  Ligni^res, '  who  found  B.  eoli  in  the  organs  of  a 
small  number  of  dead  fowls  and  claimed,  without  positive  proof,  that 
they  were  the  cause  of  a  septicivmia. 

THE  RELATION  OF  THIS  DISEASE  TO  CERTAIN  OTHER  DISEASES  OF 
POULTRV. 

(1)  To  other  dueaaes  of  the  caca  in  turkeyn. — In  the  investigations 
made  in  Bliode  Island  three  cases  came  under  my  observation  which 
make  it  certain  that  not  all  diHeases  affecting  the  cfeca  of  turkeys  are 
due  t4)  the  protozoa  described. 

Of  one  case  (No.  7)  only  the  intestines  were  obtained.  One  of  the 
attached  cieca  was  greatly  distended  by  an  exudate,  similar  to  that 
found  in  some  cases  of  the  protozoan  disease.  At  about  1  inch  from 
the  blind  end  the  ctecnm  abruptly  swelled  out  to  a  diameter  of  1^  inch. 
The  eidarged  portion  was  about  2  inches  long  and  very  firm  to  the 
toncb.  The  whole  mass  was  placed  unopene<l  in  alcohol.  When  it 
was  subsequently  opened  the  enlai-gement  was  found  due  to  a  firm 
exudate  with  a  narrow  canal  passing  through  theceiiter.  Theexudate 
readily  peeled  away  from  the  wall,  which  was  bat  slightly  thickened. 

The  second  case  (No.  25)  was  similar  to  this.  Only  one  of  the  cseca 
was  affected.    The  notes  on  this  case  are  as  follows: 

One  ciL'ciim  Bligbtily  distended  by  a  rather  firm  cylindrical  mass  of  feces  encased  in 
a  wliiliitli  leathery  exudate  mllde  ap  of  concentric  layerB.     The  whole  is  not  tulbor- 
ojit  to  the  inucoBa.     This  membrane  is  dull,  slightly  congested.     The  wall  is  very 
sliglttly  tliirkeiied.     Tbe  liver  is  free  from  disease- 
In  the  inteBtiiies  nre  nnmerous  tapeworms.    Two  cultures  were  made  by  placing 
bits  of  liver  tissue  in  tubes  of  inclined  agat.     In  both,  colonies  appeared.     These 
were  subsequently  fonnd  to  be  closely  related  to  H,  eoli  eommunU. 
In  the  third  case  (So.  41)  both  c:eca  were  diseased,  the  liver  normal. 
One  cmcom  was  very  much  distended  over  a  distance  3  inches  lou)^,  nttaining  a 
diameter  of  three-fonrtbs  of  an  inch.     From  tUeserousanpect  the  wall  appeared  Tery 
bypern'mic.     When  the  tube  was  slit  open  the  distension  was  I'ound  due  to  a  cylin- 
drical mass  of  exiidate,  very  firm,  yellowish  white.     The  oiudato  appears  deposited 
lu   concentric   layers.     The   lumen   of  the   tube  within  this  exudate   was   almost 
occluded.     Odor  strongly  I'ecal.     The  exudate  easily  peele<l  away  from  the  wall  in  a 
single  mass.    The  wall  was  smouth  and  Lyperaimic  and  but  nlightly  thickened. 

'  tieptictemie  ^  coll  bacille  chez  la  poule.     Cumpt,  rend.  Soo.  Biol.  1894,  p.  136. 
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Thia  ezadAt«  was  hardeDeil  in  ftlcohol  »nd  tiunsTeTse  sections  cat  ttom  it.  Tiiese 
bIioit  that  it  is  composed  almost  eiclasively  of  a  meshworki  of  amorphous  material, 
protMbly  fibrin.     Cell  groaps  were  fouud  iu  but  one  localitj  of  tlie  exudate. 

The  other  rv cam  is  only  slightly  disteodoil.  It  mntains  a  taua  of  exudate  aboot 
1  inch  long  and  one-third  of  an  inch  iu  dinmeter  lyiug  loose  in  the  cavity.  The 
uncos*  is  Tongbened  and  covered  with  a  thin  alouj[b  or  exadate. 

Sectious  of  the  wall  of  this  cKcum  show  the  mucous  membrane  replaced  by  a 
layei  of  yoong  connective  liune  cells  in  which  tubules  are  absent  oxceptitig  in  cir- 
cnmscribed  regions  in  which  the  remnants  of  the  tuhnles  are  still  reeoguii^able  in  tlio 
amorphous  mass  adhering  to  the  sabmucosa.  The  mnscnlar  coats  ara  not  pcuetrateil 
by  cell  moBses,  bnt  the  vessels  of  these  and  the  subserons  membrane  are  greatly 
distended  with  corpuscles. 

The  small  intestine  of  this  tarkey  contained  unmerons  small  tapeworms. 

Two  agar  cultures  were  mode  from  heart's  blood  and  one  with  a  iiarticlo  of  liver 
tissue.  In  one  of  the  blood  roltures  a  number  of  similar  colonies  developed.  The 
bacilli  composing  one  of  them  had  all  the  cultural  charooten  of  S.  eoli  eommiinii. 

Tbese  tbree  cases  are  of  iuterest  as  indicating  tlie  existence  of  some 
other  agency,  probably  bacterial  in  oatare,  whicli  affects  the  creca  of 
turkeys.  It  differs  fiom  the  protozoan  disease  in  the  entire  abi^ence  of 
any  liver  affection  and  in  the  absence  of  any  marked  thickening  of  the 
walls  of  the  ceoa.  The  exudate  is  much  more  abundant  and  obstruct- 
ive than  in  the  protozoan  disease.  Fnrtlier  inTCStigatiouB  are  neces- 
sary to  define  more  clearly  the  nature  of  this  affection  and  its  cause. 
A  similar  affection  of  the  caeca  was  found  in  two  turkeys  by  Von  llatz 
in  Budapest.' 

Hefonndmuch  thick  mnooB  in  the  mODth  anJ  esophagus.  The  mucous  membrnno 
of  the  small  intestine  was  studded  with  hemorrhages  and  small,  removable  pseudo- 
membranes  OB  large  as  lentils.  Both  cicca  of  oue  turkey  contained  a  partly  dried, 
cylindrical  mass,  and  mauy  minute  worms  8  to  14  nun.  long.  In  one  cecum  of  the 
other  turkey  the  same  dry,  cylindrical  mass,  easily  removable,  The  mucous  mem- 
brane itself  was  covered  with  layers  of  pseudomembrauo.  Tbe  other  t^iecum  woe 
distended  with  gases  and  a  grayish,  semifluid  mass.    Both  coutained  many  round- 

The  author  does  not  hesitate  to  attribute  the  cfecal  disease  to  the 
roundworms.  This  conclnsion  is,  however,  merely  an  inference  based 
on  the  presence  of  worms  and  exudate.  It  is  more  than  probable  that 
the  disease  is  bacterial  and  secondary  to  the  catarrhal  aQectiou  of  the 
month. 

(2)  To  ditease  of  the  caca  in/owls. — This  is  by  no  means  uncommon. 
SjStd*  considers  it  a  form  of  diphtheria  which  may  affect  the  various 
parts  of  the  head,  the  digestive  and  respiratory  organs.  He  states  that 
tbe  disease  of  tbe  ciecum  may  appear  as  an  independent  affection  iu 
water  fowls  and  turkeys.  The  disease  is  accompanied  vitli  great 
depression  and  weakness.  The  diarrhea  which  appears  i(<  at  first  semi- 
flaid  and  mucous,  later  it  becomes  dnid  and  is  mixed  with  blood.  The 
fonl-smelliug  discharges  may  be  followed  by  constipation,  and  then  the 

■  BllnddarmentzUndiingen  bei  Trutliuhnern  itnrcb  Asraridcn  verorSBcht.     Deutsche 
Zeitschrift  f.  Thlermed.,XX  (liSS3),  p.  74. 
•Deutsche  Zcitsohiilt  f.  Thiermed.,  X  (1S83),  p.  189. 
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cffica  and  the  rectam  are  foond  after  death  filled  with  yellow  cronpoas 
masses  in  layers  upon  the  frequently  ulcerated  mucoas  membraoe- 
The  disease  lasts  fourteen  to  twenty  days  or  even  two  to  three  months. 
Often  a  relapse  follows  an  apparent  cure.  He  states  that  it  frequently 
happens  that  the  croupons  or  diphtheritic  affection  of  the  throat,  nosei 
and  eyes  appears  healed,  when  suddenly  the  intestinal  disease  breaks 
oat  and  usaally  ends  iktally. 

The  writer  has  seen  two  instances  of  disease  of  the  ciecom  in  fowls. 
In  one  case  one  csecnm  had  its  walls  very  much  thickened.  The  same 
was  true  of  the  second  case.  In  this  the  thickening  was  due  to  a 
reparative  inflammation  following  the  loss  of  a  greater  part  of  the 
mucous  membrane.  In  sections  of  hardened  tissue  protozoa  were  not 
recognized.  It  is  probable  that  in  this  fowl  the  disease  was  secondary 
to  a  dipththeritic  affection  of  the  head. 

Siedamgroti^ki '  describes  a  disease  of  both  cieca  in  a  ben.  They 
were  very  much  enlarged.  In  one  ciBcnm  the  wall  was  thickened  by 
inflammation,  but  the  mncous  membrane  was  intact.  In  the  other  the 
wall  was  also  thickened  and  adherent  to  neighboring  organs.  The 
mucosa  was  covered  with  a  yellowish-brown,  thin,  psendomembrane. 

Disease  of  the  ca^ca  in  poultry  seems  to  be  a  widely  distributed 
affection,  both  primary  and  secondary  to  other  diseases,  and  evidently 
duo  to  more  than  one  agency.  Itistobehoped  that  morewill  be  known 
concerning  these  affections  in  the  near  future,  and  that  the  demonstra- 
tion of  one  specific  cause  in  the  form  of  pi'otozoa  will  pave  the  way  for 
the  determination  of  the  others. 

GENERAL   CONCLTSIOKS. 

In  the  preceding  pages  we  bave  shown  that  there  prevails  a  disense 
of  turkeys  which  attacks  the  young  by  preference,  which  runs  no  reg- 
ular course,  but  varies  from  bird  to  bird  in  severity,  duration,  and 
termination.  It  begins  in  the  ceca  and  tbence  invades  the  liver 
through  the  blood.  Though  restricted  to  these  two  organs,  its  action 
is  severe  enough  to  prove  fatal  to  many  afifected  turkeys.  We  ha^-e 
seen  that  the  disease  process  is  always  associated  with  a  proto/oiin 
parasite  of  very  minute  size,  whose  destructive  action  is  due  in  the 
main  to  its  powers  of  rapid  mnltiplication  within  the  tissues.  It  is 
probably  discharged  with  the  droppings  of  the  diseased  birds.  These 
are  the  main  facta  learned  by  the  brief  investigations  of  last  Summer. 
While  we  may  make  certain  conjectures  as  to  the  inodt;s  of  transmis- 
sion of  the  infectious  agent  based  on  these  investigations,  we  are  at 
present  unable  to  go  further  than  this  until  experiments  have  been  car- 
ried forward  in  other  directions. 

From  our  present  standpoint  I  think  it  safe  to  assnme  that  the  micro- 
parasite  is  transmitted   from   biid  to  bird  without  jiassitig  through 

'  Bericbt  U.  (1.  Vistci'iu'irtTusuii  iiu  Kuuigrcicb  Sacliscii,  18?^,  p.  Si. 
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any  intermediate  host.  The  microiMintsite,  (liachorp^  perhaps  in  an 
encysted  stage  from  the  sick  bird,  is  takeu  nji  with  tlie  foo<l  and  water 
by  othere  and  8et»  up  disease  directly. 

If  the  par&siteH  were  taken  np  witli  in-sects,  for  exiiinple,  we  should 
expect  to  find  the  disease  diffased  through  allttookR.  Hut  even  the  lim- 
ited experience  of  last  summer  lea^ls  ine  to  believe  that  certaiu  tiockH 
only  are  infected  and  that  by  uniiiternipted  transmission  the  di^tease 
berimes  perpetuated  and  diflhsed  among  neighlwring  tlocka.  The 
perpetuation  of  the  parasites  I  am  inclined  to  think  is  to  be  sought  for 
in  the  older  tariieys,  which  carry  them  in  Iheir  Ixidy,  most  likely  in 
the  digestive  tract  during  the  winter.  Tlirs  view  is  snpi>orted  by  the 
fact  that  turkeys  not  inftwjuently  recover  from  the  disease.  This  re- 
cover^' does  not  mean,  however,  the  ilestrnction  of  the  parasite  within 
the  body,  for  we  have  now  information  concerning  the  per.sistcnce  of  a 
variety  of  parasites — bacteria  and  protozoa — within  the  body  long  after 
recovery. 

The  evidence  which  I  have  presented  in  this  report  seems  to  siiow 
that  tlie  turkey  is  infected  early  in  life  and  that  infection  does  not  take 
place  later  on.  Jf  this  be  so,  the  transmission  from  tlie  old  to  the  young 
is  easily  understood.  If  the  susceptibility  to  infection  reiimitied  for  any  ' 
length  of  time  we  should  expect  to  find  the  two  cn^ca  infei^ted  in  every 
case.  But  in  7  oat  of  18  cases  only  one  ciecum  was  found  diseased, 
the  other  oormal.  It  is  true  that  other  ex|dauations  of  this  condition 
referable  to  acquired  immunity,  might  be  given,  but  the  one  .nted  seems 
to  be  the  most  acceptable. 

If  the  theory  that  the  disease  is  transmitted  more  or  less  directly 
from  old  to  yonng  should  prove  to  be  true,  the  reme^ly  for  such  a  state 
of  affairs  would  appear  to  lie  in  two  directions: 

(1)  The  disease  might  be  allowed  to  go  on  and  some  remedy  found 
which  will  check  it  and  lead  to  a  cure;  or 

(2)  The  diseased  liockH  might  be  entirely  destroyed  and  new  birds 
obtained  elsewhere,  after  a  thorougli  cleansing  and  disinfection  of  tlie 
territ«ry  formerly  occupied  by  the  Hocks. 

TIiG  latter  alternative,  though  very  heroic  an<l  severe  at  first,  seems 
to  me  the  best  in  the  end,  especially  as  we  might  seimih  in  vain  for  a 
remedy  which  will  check  the  disease  in  the  yonng.  Anticipating  the 
investigations  somewhat  in  this  direction,  I  had  hoped  to  determine 
the  distribntioii  of  this  disease  in  the  country  at  large  by  an  apjieal  for 
the  shipment  to  this  Pepartmeut  of  disensed  turkeys  or  organs  tliere- 
from.  Up  to  the  present  no  mnterial  has  Iwen  received,  so  that  the 
stndy  of  distribution  has  made  no  progress.'  It  i.i  evident  thiit  if  the 
disease  mast  be  weeded  out  by  a  destruction  of  whole  fiocks  it  is  highly 
important  to  iind  some  locality  free  from  such  disease  from  wlicnce  new 
stock  may  be  obtained.    To  obtain  such  information  is  by  no  means  an 

'The  c»oa  of  about  30  tiirkeyn  from  tlin  Wii«biii);tou  iiiarkots  were  exiimiued 
tlnriDg  February  of  1895,  and  foiiml  fn-o  froiri  ilisi'nsi;. 
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easy  task,  and  may  be  made  still  more  difficalt  by  the  infHisioii  of  a 
certntii  amount  of  local  pride  and  self-intereRt.  Tbo  disease  is,  bow- 
ever,  readily  recognized  in  most  c-ai^es,  so  that  aiiyooe  wbo  bas  examined 
tbe  plates  of  tbis  article  and  read  certain  portions  of  tbe  t«st  may  be 
able  to  detect  it.  Tlie  peculiar  circular  spots  on  tbe  liver,  conpled  in 
Inter  stages  of  t!ie  disease  with  tbe  presence  of  yellowisb  cheesy  masses 
or  whitish  scars  in  this  organ,  are  very  characteristic  and  probably 
jiecnliar  to  fiiis  affection.  Disease  of  tbe  circa,  unless  accompanied  with 
the  spots  on  the  liver,  should  not  for  the  present  be  regarded  as  belong- 
ing to  this  affection. 

When  we  come  to  tbe  subject  of  treatment  some  difficulties  arise. 
Tbougli  turkeys  may  appear  drooping,  unable  to  keep  up  with  the  move- 
ments of  the  flock,  and  even  have  diarrhea,  the  prectse  nature  of  the 
disease  is  not  made  clear  by  these  symptoihs.  Among  the  50  tnrkeya 
esaminetl  many  were  taken  ali\'e  as  Busi)icious  cases.  Wbeu  killed  the 
proto7X)an  disease  was  not  found.  They  were  sufl'ering  from  a  variety 
of  other  affections,  the  causes  of  which,  mentioned  iu  the  order  of  fee- 
qnency,  were  lice,  tapeworms,  gsipeworms,  ticks,  iujnrj',  and  a  diphthe- 
ritic diseiise  of  the  cTca  likely  to  be  mistaken  for  tbe  genuine  protozoan 
disease.  Tbo  same  treatment  applied  to  such  a  variety  of  disorders  can 
hardlybelookoil  upon  very  hopefully.  Still,  tlie  subject  merits  attention. 
Tbe  sncf^ess  which  quinine  bas  had  in  combating  malaria  leads  me  to 
suggest  its  use  to  those  who  are  in  a  position  to  experiment  with  tliis 
disease.  Since  the  micropanisites  are  embedded  iu  the  walls  of  the 
ctieca  and  in  the  liver  tbe  remedy  to  be  tried  must  do  more  than  act 
locally  iu  the  intestines.  It  must  act  upon  the  parasites  through  the 
bloml.and  its  effect  ou  the  diseased  turkey  should  be  carefully  watched 
to  note  any  [Mtisonous  action. 

The  disinfection  of  the  coops  and  other  structures  designed  to  give 
shelter  to  turkeys,  and  other  imnltry  as  well,  should  be  carried  on  as  for 
bn4;terial  diseases  until  further  investigations  shall  have  been  made. 
Tbe  following  disinfectants  are  strong  eliongb  tnkill  simres  of  bacteria, 
and  will  probably  destroy  the  various  stajjes  of  the  protozpa: 

(a)  tJorrosive  sublimate  (mercuric  chloride),  1  ounce  in  aboutS  gallons 
of  water  {one-tenth  of  1  per  cent).  The  water  should  be  pnt  into  wooden 
tubs  or  barrels  and  the  i>owdered  sublimate  added  to  it.  Tbe  whole 
must  be  allowetl  to  stand  for  twenty-four  hours,  so  ns  to  give  the  subli- 
mate an  opportunity  to  be<^ome  entirely  dissolved.  Since  this  solution 
is  poisonous,  it  should  be  kept  covered  up  and  well  guarded.  It  may  be 
applied  with  a  broom  or  mop,  and  used  freely  on  all  woodwork.  Since 
it  loses  its  virtue  in  proportion  to  the  amount  of  dirt  present,  all  manure 
and  other  dirt  should  be  tirst  removed  before  applying  the  disinfectant. 
Tbe  manure  should  be  covered  with  lime. 

(6)  Chloride  of  lime,  .'i  ounces  to  a  gallon  of  water  (4  per  cent).  This 
should  be  applied  in  the  same  way. 
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(c)  Tbe  folloTriiig disinfectant  la  very  serviceable.  It  is  not  iKiiiwnnuH, 
bm  qaite  corrosive,  sud  t-arc  sboald  be  tiiken  to  protect  tbe  eycn  and 
hands  from  accidental  Hplasbing: 


Crade  carbolic  acid  . . . 
Cmde  aalphuric  acid.. 


These  two  substances  should  be  mixed  in  tabs  or  ^Inss  vessels.  Tlie 
snlphuric  acid  is  very  slowly  added  to  the  carbolic  iicid.  Dnriiig  the 
mixing  a  large  amouut  of  heat  is  developed.  The  disinfecting  power 
of  the  mixture  is  heightened  if  the  amount  of  heat  in  kept  down  by 
placing  the  tub  or  glass  demijohn  containing  the  carbolic  acid  in  cold 
water  while  tbe  sulphuric  acid  is  being  added.  Tbe  renulting  mixture 
is  added  to  watw  in  the  ratio  of  1  to  ^0.  One  gallon  of  inixetl  acids 
vill  tbas  furnish  20  gallons  of  a  strong  disinfecting  solution,  having  a 
slightly  milky  apjiearance. 

(*f)  Ordinary  slaked  lime,  thongh  it  does  not  possess  the  disinfecting 
l)ower  of  the  nubstances  given  above,  is  nevertheleHS  very  useful,  and 
^hoald  be  used  more  particularly  on  infected  soil. 

APPENDIX. 

In  the  following  pages  is  given  tbe  history  of  tbe  turkeys  which  have 
been  examined  up  to  the  time  of  the  comitletion  of  this  bulletin.  It  wns 
thought  best  to  include  the  brief  notes  of  those  tnrkeys  nffccte<l  with 
maladies  other  than  those  of  the  infections  diseum;  under  consideration, 
to  illastrate  the  exi8t«nee  of  such  affections  and  the  necessity  for  fur- 
ther iuTestigntions. 

Turieg  Xo.  1. — PorticnB  of  the  liver,  cifca,  nod  liiDf^  received  in  weak  alcobol 
aboat  tbe  middle  of  October,  1893,  from  Mr.  (.'iisliuiau.  Age  of  fowl  not  kuowii. 
Lungs  dark,  coitgeeted.  Tbe  wall  uf  tiie  opcnni  is  fully  ij  mm.  tliick.  In  the  liver 
are  diiiaemiaated  t\nu  y ellowiali  matsMB  Bimlilntiug  tbe  <:be<'K>  mnlter  In  tiilierciiloBia. 
TiMoes  not  in  very  good  condition  for  mici'OHCopic  aiumination.  Tliey  were,  how- 
ever, placed  in  absolate  alcohol  andiinbaeqiieDtly  cut  in  pnraMn,  Sections  of  liniK 
tiasne  nhow  all  veiwels  densely  packed  witb  red  corpiurlcs.     No  other  chaiigeH. 

Sections  of  tbe  thickened  wall  of  cieciim  stained  in  abim  cartiiiuo,  hematoxylin, 
and  eosin,  methyl  violet,  according  to  Gram,  and  iti  Weigert's  fibiin  ataiii.  The 
hematoxylin  prove<l  to  Le  tbe  best. 

The  tbickening  of  the  wall  is  daein  tbe  main  to  cell  infUtralion  of  the  subniticonn 
tiiBue.  Tbe  entire  mncons  membrane  Is  sloughed  away,  nnd  tbe  etibmu<'osa  present* 
■  ragged  appearanee  along  the  exposed  border.  Throiigbont  (he  section,  and  more 
porticnlarly  near  tbe  serons  aspect,  there  are  many  diHtended  capillnrioe  tilled  witli 
blood  corpuBOlea.  The  nature  of  ttie  cellular  itiltltration  not  recoKiiiKalile,  owing  to 
imperfect  hardening.  In  certain  areas  there  uiny  be  ncen,  however,  .1  peculiar  cnl- 
leetion  of  cells  having  several  nuclei  and  inulosini;  large  vacuole-like  Bpacea.  Tbegc 
spaces  were  aubseqiiently  recognized  as  having  been  occupied  by  protozoa.  These 
phagocytes,  with  several  nuclei  shaded  off  into  exceedingly  large  giant  cpIIh,  over 
SO  ji  in  diameter,  often  forming  large  patcheH  by  collecting  into  groups.  They  iiru 
qnile  nniformly  dutti'd  with  nuclei,  and  contain  relatively  very  few  panisiteH. 

Sections  of  liver  tissue  showed  an  extensive  snbslttuliou  of  tlie  parenchyma  by 
uumerons  and  greatly  dilated  blood  vessels  within  newly  formed  connective  tissue. 
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In  Hurh  aiena  only  n  Cev  ialaiKls  of  liver  cells  are  recognizftblfi.     P.irasit«it  not  msen. 
Oisitt  cella  rare. 

Turtfrg  Xo.  2. — Liver  aad  a  portion  of  tbo  intetttine,  nitli  uirca  attocbed.  Bent  by  Mr. 
CiiHbmau  from  Rhode  laland  on  April  2, 1894,  and  received  April  5.     Tarkoy  probabl; 

Poit-murtem  chaogei  well  under  iraiy  when  organn  were  received.  It  was,  bow- 
ever,  not  ditHciilt  to  recognize  tbe  disease.  Only  one  cii-um  affected.  Abont  oue- 
bAlf  of  tho  tube,  beginning  with  tlie  blind  en<l,  is  almost  completely  ooclnded  with  a 
Ann,  pate-yellowisb  exudate  having  the  appearnnre  of  concentric  la^rers  wben  cut 
ncrosB,  like  the  rings  of  a  tree.  The  occlusion  is  complete  at  the  blind  end.  Tbe 
tube,  usually  only  0.5  to  1  ciu.  (two-ftftbs  inch)  across,  is  distended  to  2  oni. 
(foiir-Hfths  inch).  The  exudate  is  lirmly  attached  to  the  greatly  thickened  walls. 
Sectiuni  of  hardened  tissue  show  that  the  entire  wall  of  the  cipcnra,  or  what  is 
left  of  it,  is  densely  intiltruted  with  round  cells.  The  lesions  characteristic  of  tbe 
earlier  stage  of  parasitic  invasion  no  longer  recugni sable. 

Tbe  liver  is  beset  with  a  considerable  unmber  of  circular,  slightly  depressed  aiene, 
Tthicb  have  a  pale,  mottled  appearance.  They  vary  iu  diamct«r  from  5  to  10  mm. 
(one-flftb  to  two- fifths  inch).  When  incised  the  same  appearance  in  presented  within 
tbe  liver  llsHiie,  showing  that  these  circular  sputa  simply  represent  the  surface  of 
ronndiflh  masnes  of  tissne  which  have  undergone  the  some  change. 

In  sectiousuf  hardened  tissue  eaoh  disease  focus  is  shown  to  be  the  scene  of  a  com- 
plex proeesH  of  destmctinn.  The  periphery  consistB  of  normal  liver  tisBue,  tbe  capil- 
laries (if  which  are  distended,  and  gorged  witli  red  corpuscles.  Within  the  diseased 
focus  there  is  disseminatud  a  peculiar  meshwork  of  amorphous,  homogeneons  matter 
which  stuinH  but  feebly  lu  hematoxylin.  Its  mosbes  are  targe  enough  to  bold  one 
or  more  tissue  cells.  In  some  places  it  resembles  more  closely  mainmalian  Hbrin  in 
its  appearance.  Liver  oells  are  either  entirely  nbsent  or  present  in  isolated  numbers 
where  this  substauoe  appears.  Etesides  this  there  are  nreos  of  cousiderable  cell  infil- 
tration and,  scattered  abont  without  regularity,  giant  cells.  Parasites  are  present, 
but  In  small  numbers. 

From  tbe  liver  bits  of  tissue  were  placed  in  three  agar  and  three  gelatine  tubes. 
At  the  some  time  bits  wery  placed  under  the  skin  of  a  rabbit  and  a  guinea  pig.  The 
cultures  remained  sterile  and  the  animals  well. 

Turkey  No. .?.— Small  sjiecimen;  probably  3  or  4  weeks  old.  Died  in  tbontomingof 
June  6, 1K94,  on  a  farm  in  Berkshire  County,  Moss.  Kxamiued  several  hours  after 
death.  Weather  qnite  cold.  In  this  esse  both  rii'ca  and  tbe  liver  were  involved. 
In  tbe  former  the  walls  were  considerably  thickeneil,  bnt  there  was  no  exudate 
within  tbe  tube  and  the  mucous  membrane  appeared  intact. 

In  sections  of  the  cii'ca  hanieucd  in  alcohol  nud  iu  corrosive  sablimate  tlie  wall 
was  found  of  variable  thickness.  In  some  regiouH  it  wns  nearly  normal  on  one  side 
and  considerably  enlarged  on  tho  opposite  sidi^  In  others  tbe  entire  cross  section 
was  uniformly  thickeneiL  The  mncosu  is  still  in  ]>oBition  and  hut  slightly  altered. 
The  cells  of  tbe  crypts  show  extensive  mncons  metamorphosis.  The  enlargement  of 
the  wall  is  duo  mainly  to  an  extensive  infiltration  of  tbe  subranoosa  and  of  tbocircular 
hand  of  muscular  fibers  with  the  protozoa.  The  muscular  fibers  are  pushed  apart  into 
strands,  or  else  entirely  obliti'rated.  These  microparasites  are  found  throughout  the 
entire  section  in  uniform  abundance.  They  are  comparatively  rare  in  tiie  reticular 
tissue  of  the  mucosa  between  the  crypts.  In  (be  fresh  contents  of  tbe  cfl-ca  were 
found  coceidia  with  distinctly  donble-contonrod  wall.  The  long  axis  measured  15 
to  20  /I,  the  short  10  to  13  /i. 

The  liver  of  this  bird  was  dotted  with  about  a  dozen  circular  spats,  varying  fn 
size,  some  7  mm.  in  diameter.  These  spots  consist  in  the  main  of  minute  yellowish 
lines  embedded  in  the  liver  tissue  nnd  loosely  interlacing  to  form  a  circular  wheel- 
like area.  They  thns  differ  from  some  other  ciises  to  be  recorded  in  lees  destruction 
of  liver  tissne  within  tbe  circular  nren,  for  tbe  yellowish  lines  represent  n 
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In  lactioiM  of  livev  hardened  in  corrosive  sublimftto  aaH  alcolii>l  the  foi'i  of  tlisoiiae 
Doloiiger  <»>ntaiueil  any  liver  tiiwue.  ThiH  is  reiilaoeil  liy  luimerous  lukroparaaitee 
sarruuuded  auiL  enveloped  lu  a  uieBliwork  of  reticulat<Hl  tiiwiie  rich  in  nuclei.  Uiunt 
cells  are  present  iu  moderate  niiml>ei». 

At  the  time  this  young  turkey  died  two  otheru  were  found  dead  and  wete  es&m- 
iiied.    Neither  was  affected  with  tliiit  diaeaae. 

Turltg  Xo,  4. — Haa  been  dead  foi  two  days.  Deconipoeition  well  nnder  way. 
Obtained  from  a  dealer.  Bxtenaive  spotted  disease  of  the  liver  and  thicken  in);  ni 
walls  of  cteca  with  exodation  into  the  tube. 

Ttrkts  So.  S  (Farm  A).— Probably  8  to  9  weeks  oJ<l.  Reeeiveil  alive  Anjjtist  X 
Blood  &om  rein  of  theahin  euunined.  A  few  fasifarm  flagellates  seen.  Nothint; 
abnormal  with  the  cotposclea.  Killed.  On  the  neck  a  aiuull  tick.  Uuiith,  ti'»chv:i, 
and  lauga  normal.  The  digestive  tract  normal  with  exception  of  the  diioileuiim  »ud 
the  CKCa  described  below.  The  former  shows  marked  pigmentation  in  poiuts  nud 
Btrim  (villi).  In  the  rectum  and  cloaca  contents  pale-yellow,  liquid,  containing  urate 
■pherea  in  abnndanee  and  numerous  flugi^llates. 

Both  ci«e»  are  diseaaed.  They  are  uuuanall.r  short,  only  one-half  the  length  as 
□saally  foanil  in  tnrkeysof  the  same  age  (PI.  1,  fig.  2).  Both  are  distended  from  oue- 
half  to  three-fonrths  of  an  inch  In  diameter,  and  very  ftrin,  as  if  filled  up.  Vessels 
oil  the  serouH  sarfaoe  injected. 

The  condition  of  one  of  them  is  shown  in  PI.  II,  tig.  2.  The  cit'cuu  <■  slit  open 
longitudinally,  and  the  Cut  surlhce  exposed  to  view.  The  lower  two-thirds  of  the 
tiibe  is  rompletely  occluded  by  a  firm  exudate,  l)u  the  cut  snrface  the  wall  of  the 
caTnm  is  ahown  ob  an  Irregular  line,  indicating  markeil  thickening  along  the  whole 
length  of  the  tube.  The  exudate  ia  pale  yellowish- white  in  color,  excepting  below, 
where  it  is  largely  made  np  of  a  blood  clot.  The  main  B;as:t  contains  centrally  an 
inegiilar  cavity.  Above,  the  tube  is  filled  with  small  round  stoneH,  probably  dis- 
charged Stma  the  gizzard.  The  other  ctecnni  has  its  wall  very  iriiich  thickem-il.  as 
shown  in  Fl.  II,  fig,  3.  The  exudBt«  ia  also  present,  but  not  atlacheil  to  the  walls  in 
the  alcoholic  preparation. 

The  liver,  which  is  enlarged  slightly,  is  spotted  on  all  anrfnces  with  isolated  and 
eonfiueat  areas  of  a  circular  ontline  and  pale  yellow  iu  color.  They  nin'ly  i<MM;ed 
4  mm.  (one-sixth  inch)  in  diameter.  On  closer  scrutiny  the  yellowish  color  ia  seen 
to  appear  as  a  network.  These  disks  correspond  to  musses  of  liiHeased  tissue  within 
the  substance  of  tlie  liver. 

In  cmalied,  freeh  tissue  are  found  isolated  and  agglomerated  liodies  of  a  round 
form,  with  a  honiogeneoiis  colorless  diiilt  anil  a  siuf^le-coutoan'd  outline  (PI.  V, 
fig.  1).  Near  the  center  of  these  bodies  is  seen  a  small  mass  of  vury  tine  r«fruni:i.'Ut 
grannlen.  They  are  8  to  10  /i  in  diameter.  Ouo  per  cent  acetic  acid  will  not  alt'ect 
their  appearanee. 

Three  cultnnison  inclined  agar  were  made  with  ahirge  and  two  small  bits  of  liver 
tiisne  and  a  large  bit  of  spleen  tissue  (about  the  size  of  ii  pea).  Kurtlicruicir^,  tiibex 
were  inoculated  with  a  loop  of  blood  and  with  a  loop  drivcu  into  the  liver  tissue. 
The  six  tnbes  remained  free  from  growth. 

Tarkeg  No.  6  (Farm  B). — Selected  becaase  of  slightly  rcdtice<l  condiliuu.  Ciiopc<l 
for  two  days      Found  dead  August  5. 

In  abdomen  some  blood-stained  serum,  Considerable  hypcn-mia  of  serous  cover- 
ing of  gizzard  and  of  mesenteries.  The  blind  ends  of  cii'i-n  knnttod  im-xlricably 
together,  enveloped  in  a  mass  of  yellow  exiidatp.  and  attached  liy  means  of  it  to 
neighboring  coils  of  the  intestine  and  to  the  abdominal  wall.  The  latter  is  intll- 
tcated  and  discolored  at  this  point.  After  some  diBse<-tion  it  u.is  found  that  only 
one  Ofecun)  waa  primarily  diseased.  This  was  filled  with  an  cxuilnte  at  the  blind 
end  for  a  distance  of  three-fourths  of  an  inch. 

.  The  liver  is  somewliat  enlarged,  and  on  its  surface  are  a  small  number  of  pale 
yellowish  areas  fully  one-half  of  an  inch  iu  diameter.  They  correspond  to  musses  of 
similarly  affeoted  tisane  in  the  liver. 
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Sections  of  liver  tiasiie  hardened  in  alcohol  were  made  through  these  Iftrge  pale 
spots.  In  these  ouly  aiuaill  rragnents  of  recognizable  liver  tissue  we»  found  inter- 
spuTseil  in  tho  diseased  focus.  Unch  of  this  was  occupied  by  a  lUBsbwork  ropresciit- 
inKDecro8e<l  liver  cells  fused  together.  iSiuall  nncrottc  fooi  were  also  detecied  outside 
of  the  tiiaiii  focus,  enibeiUled  in  still  unchanged  tissne.  The  necrotic  meshwork  is 
arranged  iu  spots  generally  connected,  the  interspaces  being  tilted  up  with  ^ronps 
of  minute  cells  and  occasional  patches  of  micropnTasites.  Giant  cells  are  common, 
usnallj  within  or  on  the  circumference  of  the  necrotic  areas.  The  niicroparaaites 
arc  also  inclosed  in  these  cells.  The  scarcity  of  these  liodies  makes  it  probable  that 
the  disease  is  not  longer  progressing. 

Cultures  wore  made  by  transferring  a  loop  of  heart's  blood  aad  a  loop  which  had 
been  forced  into  the  liver  through  a  scorched  area  to  inclined  agat. 

The  hlood  oultnre  remained  sterile.  The  liver  caltnre  contains  manifestly  several 
species,  only  one  of  which  wag  studieii,  and  found  to  reBemble  It,  coH, 

Turkeg  No.  7. — Uereived  fVom  a  dealer  the  intestiQes  of  It!  turkeys  for  examination. 
In  one  of  these  there  was  disease  limited  to  one  ciecum.     (See  page  22.) 

Turkeg  No.  S  (Farm  C).— Received  about  August  3  and  coopad  temporarily. 
Found  dead  August  6;  alive  the  day  before. 

The  lesions  in  this  animal  are  restricted  almost  entirely  to  the  creca.  In  one 
ciecnm  the  mucosa  is  beset  withabont  eight  peculiaretetations,  which  have  acentral 
yellowish  slough  and  a  surrounding  iufiltrated  zone,  making  the  whole  crater-like 
body  about  three-eiglitlis  of  an  inch  in  diameter.  On  the  Herons  surface  some  of 
these  necroses  show  as  whitish,  discolored  areas,  with  injected  bonier. 

The  other  cii'cum  i-ontuins  but  one  ulcer.  In  the  liver  several  small  arena  are 
found  wbieh  appear  necrotic,  but  u'buse  nature  is  doubtful. 

Transverse  sections  of  a  portion  of  the  wall  of  the  cipcuqi  hnrdoned  in  alcohol 
were  made  through  one  of  the  ulcers.  The  mucous  membrane  had  slunghed  nway 
over  the  center  of  the  ulcer,  and  the  aubjuucons  tissue  and  the  muscular  coat  were 
extensively  infiltrated  with  msiHses  of  cells. 

Two  cultures  were  made  on  inclined  agar,  one  with  a  loop  of  heart's  blood,  the 
other  with  a  bit  of  liver  tisaiie.  The  latter  remained  sterile.  From  tho  former  two 
bacilli  were  isolated,  one  correxpoDdiiig  to  B,  taclii  aerogent),  the  other  to  U.  coti. 

Turten  No.  9  (Farm  D), — Brou^^ht  to  laboratory  dead.  Probably  3  mouths  old. 
The  rlisease  is  testrirted  to  the  circa  and  the  liver. 

In  one  oiccum  there  nro  three,  iu  the  other  four,  thickenings  of  the  wall,  which 
appear  as  op3'|uo  yellowisli  spots  under  the  serous  covering.  Two  thickeurnga  are 
situated  near  the  blind  end,  tlie  rest  near  the  nttaclied  enil.  From  the  mucous  sur- 
face they  appear  as  yellowish  spots  from  one-eightii  to  tbree-sixteonths  of  an  iueh 
thick  in  tite  center  and  thinning  out  from  that  point. 

The  liver  is  beset  with  Inrge,  isolated  and  continent  I'oundish  patches  of  a  grayish 
color,  mottled  with  yellowish  spei.'ks.    The  same  appearsDce  is  presented  by  the  cut 

In  crushed  preparations  of  the  liver  a  few  round,  uniformly  granular  bodies,  some 
wirliin  what  a]>pear  to  be  the  remnants  of  cells,  detected. 

^Sections  of  liver  tissue  hardened  in  alcohol  present  the  usual  n|)pearances  charac- 
teristic of  the  disease.  Sections  pasxing  througti  the  circular  spots  show  that  a 
i-ousidcrable  area  of  such  spots  consists  of  the  homoKcueouB  meshwork  resulting 
tniut  necrosis  .ind  fusion  of  the  liver  cells.  In  some  i>f  thcKe,  giant  cells  are  situ- 
ated, singly  or  in  groups,  many  of  them  inclosing  vacuoles  which  represent  the 
former  seat  of  microparasiteB.  The  regions  not  occupied  by  necrotic  tissue  are 
largely  mode  up  of  cells  which  have  a  sninll.  round,  densely-stained  nucleus,  envel- 
oped in  considerable  protoplasm.  The  nature  of  these  cells  is  unknown,  although 
it  is  probable  that  Ihoy  correspond  to  the  round  cells  in  the  inHammatory  processes 
of  miimmulia.  In  the  liver  tissue  beyimd  the  dlncnscd  circle  iBolateil  fu!-i  arc  prcs- 
vut,  which  are  made  up  mainly  of  the  colls  described  and  some  iuterspbrsad  giant 
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«e1b.  'nironghont  Ui«  disMaed  aiea  the  tuIods  cell  forms  are  iiiider^^oiDg  degciier- 
alion.  This  manifests  itself  b;  a  breaking  up  of  the  onotear  siibHtaiiue  luto  staiiiod 
Rrannlee  of  limited  namber.  This  plieaomenoa  la  ea|)flciall;  freijuent  io  the  epithe- 
lium of  the  bile  dncte,  and  more  rarely  the  giant  cells  themselves  show  this  def^euer- 

i^tions  were  also  made  tbrongh  one  of  Ihe  thickenings  in  the  wall  of  the  cteca. 
Tlio-e  showed  that  the  thickening  wm  due  in  tho  main  to  a  very  extuusive  cell 
iuliltration  of  the  eubmncosa  and  of  the  mnscular  portion  of  the  wnll.  Under  the 
serosa  the  blood  Tesaela  are  mnob  dilated,  and  gor^od  with  red  corpuaclea.  The 
mucosa  is  not  thickened,  bnt  is  more  or  leas  infiltrated  at  the  base.  Much  of  the 
epitliolium  is  gone,  both  of  the  anrface  and  of  the  tubnles. 

The  microparasites  are  pooil;  preeerved,  but  a  little  H<:ratiny  shows  them  to  be 
present  in  certain  regions  of  tbe  mucosa,  Bubmucosu,  and  rarely  in  the  uell  aassea 
between  the  diaplnoed  muscnlar  bnodles.  lu  the  miicoiia  and  Hubinucosa  they  have 
invaded  large  patches,  and  here  tliey  are  ranged  side  by  side  and  are  inclosed  in  a 
relicnlsr  tisane,  each  parasite  by  itself.  Giant  cells  are  also  present  in  groups, 
usually  consiating  of  little  else  than  a  mass  of  parasites  enveloped  iu  a  nucleated 
network  of  protoplasm. 

Turkey  Ifo.  10  (Farm  E).— Probably  8  to  9  weeks  old.  Supposed  to  be  infected 
becauae  nntfarifly.  Cooped  for  a  few  days.  When  killed  no  lesions  found.  On  the 
skin  -mere  »ome  ticks  and  lice:  in  the  intestinee  a  few  tapeworms. 

TarA^  No.  ii.— from  the  same  flock  and  in  tbe  same  condition  as  No.  10.  No 
lesiouB  found  vhan  animal  was  killed.  A  few  ticks  on  border  of  meatus  of  ear. 
Lice  abnndaDt. 

Tkrlcfjf  Xo.  12  (Farm  C).— Probably  3  weeks  old.  Coop«d  for  a  week  before  it  was 
killed.     A  few  flagellates  In  bloody  from  veins  of  skin. 

Tapeworms  in  upper  small  intestines.  In  soft  contents  of  cxcum  immense  num- 
beiB  of  flagellatee.     No  disease  of  circnm  or  liver. 

Two  cnLtnres  made  with  bits  of  liver  added  to  agar  remained  sterile. 

Turkey  Xo.  IS  (Farm  F). — -Urought  olive,  because  suspected  of  being  diseased.  No 
lesions  dlacovered  on  dissection.  Many  small  tapeworms  in  dnoileuiim.  In  citcal 
contents  many  Qagellates. 

Tmrkeg  No.  U  (Farm  G).— About  3  months  old.  Taken  from  n  flock  August  8  l>o- 
cauae  of  tack  of  strength  to  keep  np  with  the  test  when  driven.  Indications  of  diar- 
rhea.    Placed  in  a  coop,  where  it  died  doling  the  night.     Examined  next  moruiug. 

Slight  odot  of  decomposition.  A  few  small  warts  on  skin  of  neck.  Tbe  various 
organs  were  found  normal,  with  tbe  following  exceptions : 

Mn<!oea  of  duodenum  almost  blackish,  from  iiitense  injection  and  piguieutation  of 
villi. 

Both  cieca  diseased.  The  left  is  slightly  distended.  OnReronsa.-<pect  two  yellow- 
iiih  spots,  with  markedly  livjected  borders,  corresponding  to  thickenings  of  the  walls 
near  the  blind  end  of  tube.  The  mucous  surface  of  one  is  smooth ;  to  the  other  on 
exudate  is  attached.  Besides  thethickening  at  these  spots.  theJVeehalfof  thisc;i'cum 
is  somewhat  thickened  uniformly. 

The  right  OFeoum  is  very  much  distended  over  two-thinU  of  its  length.  From  tiie 
•erous  surface  local  tbtckciiings  are  recognizable,  which  have  a  yeltowiNh,  niottlcd 
appearance.  The  smalt  iutestimi  in  firmly  attacbcil  to  one  of  these.  The  diHVuse  bus, 
however,  not  invaded  tbe  wall  of  the  latter.  Tbe  border  of  these  spots  is  inten»uly 
hyiieiwrnic.  When  tbe  cipouu  is  slit  open  itA  width  in  tbree  to  foar  times  that  of  the 
nndiatended  tnbe,  and  the  thickness  of  the  wall  varies  from  one-eighth  to  onu-liall 
of  an  inch,  being  not  less  than  one-eiglith  of  an  inch  over  three- fourtliH  of  the  cutiro 
length.  When  the  brownish  feces  were  washed  sway  the  increased  local  thickon- 
ingg  were  found  coveted  with  Ann  exudates,  usually  attached  in  but  one  spot. 

Sections  were  examined  of  tbat  portion  of  tbe  cifcal  wall  which  was  very  much 
thickened,  'and  to  w  bich  the  contiguous  small  intestine  was  inseparably  attached  by 
the  new  growth. 
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The  mucosa  of  Iho  CECcal  portion  hod  aloughed  away,  wliile  tbat  of  the  embedded 
small  Intestiue  waa  intact.  The  ueoplastio  tiaeue  betneen  cttcum  and  iiitMtiue 
was  fully'  1  cm.  (two-lifths  inch)  thick,  laaamneh  %b  the  infiltratioa  probably  fol- 
lowed the  narrow  mesentery  between  fieoum  and  intestine  the  oiif^inal  Itonndary 
lineg  of  the  oiEcal  wall  are  no  longer  recognizable.  The  mnacular  coat  of  the  ca-cum- 
mtty  be  traced  for  only  &  abort  distauce  into  the  neoplasm,  it  hen  it  disspputs.  Uicro 
parasites  were  not  seen  distiuctly  in  the  diseased  tissite, 

I'be  liver  is  very  mncb  enlarged,  and  dotted  e\  erywhero  with  ronndisb  spots  of 
varying  appeartiiiiie.  The  majority  are  from  ii  to  12  miu.  in  diameter,  round  or  slightly 
OTal.  The  center  of  each  is  uaiially  occupied  by  a,  |Ttoiip  of  yetlonibh  dots  and  the 
circle  la  bonuded  by  a.  narrow  yellowish  ring.  The  ^pace  of  the  circle  is  mottled 
brownish.  Among  theae  spots  there  are  also  circles  of  a  completely  yeltowiah  color 
On  tbe  convex  surface  of  (he  left  lobe  there  fa  a  very  Jimj,  ring-like,  yellowieh  mass, 
auttiug  like  firm  cheese. 

lu  cruahed  preparations  of  fresh  liver  tissue  Ironi  within  tbebiownish  cirrksmaDy 
giant  cells  nre  seen.  They  cousiat  of  a  meahwork  of  protoplasm  of  a  rather  coansely 
granular  character  iucloaiug  apberes  which  appear  homoguaeona.  Tbe  giant  cells 
are  up  to  30  jU  iu  dinmeter. 

Sections  of  liver  tinsue  hardened  Jn  aleobul  and  In  Poa'a  solution  were  also  exam- 
ined. The  foci  of  disease  contain  necrotic  areas  in  wliich  are  numerous  giant  cells 
each  inclosing  a  uuml>er  of  microparasites.  In  some  portions  there  is  much  cell 
inflltration  in  the  Interlobnlar  tiasae  around  the  portal  veaaela.  Among  theceUs  the 
protozoa  are  recognizable. 

Tarkej/yo.  15  (Farm  H).— Obtained  alive  and  killed.  About  3  montlis  old.  No 
oiecal  or  liver  disease  detecti^il.  In  dnodeuuut  numerous  tnpewurms.  This  turkey 
bad  probably  been  injured,  for  blood  oiIravasHtiou  ivns  found  under  skin  of  sknll. 

TvtU^  m.  Jb'.— About  3  months  old.  Obtained* with  No.  14  from  the  same  dock 
(Farm  0).  .Sutfering  with  diarrhea.  After  being  cooped  fur  two  days  it  woa  killed 
Auguat  10.  The  blood  taken  iToni  a  cutaneous  vein  of  tbe  breaat  under  the  wing 
showed  extenaive  leucooytosis. 

Tbe  digestive  tract  is  nunnal,  with  following  eiceptiona :  The  mncosa  of  duodenum 
1b  hyperii'niir,.  Tapeworms  absent.  The  reutum,  i.  e.,  the  bowel  from  the  lut'cn  to 
ctoiica,ia  alao  hypericmic.  It  contains  yellowish  masses  made  up  of  miuroscopio 
spherical  crystals  (ui.ites). 

Both  cioca  are  alf'ected.  Contcata  of  a  pasty,  brownish  (nearly  normal)  character, 
iwutaining  a  considerable  number  of  microparasites.     Flagellate«  not  seen. 

The  disease  ia  mauifested  in  both  CH'ca  symraEtrically  by  a  thickening  of  the  walls 
of  the  distal  half  of  each  tube.  There  are  n  few  yellowish  "pots  noticed  under  tbe 
serous  covering  of  tbe  thickened  region.  These  correspond  to  spots  of  uiaxiiiiiim 
thickness.  The  mucous  membrane  appears  iutact.  The  slight  pigmentation  noticed 
on  the  mucous  lolds  is  frtquantly  present  iu  cieca  oiUerwiau  normal. 

In  tangential  sttctious  of  the  thickened  wall  in  the  fresh  condition  couaiderable 
namben  of  round  mifroparaaiteB,  of  a  homogeneous  appearance,  and  about  8  to  tO  ^ 
in  diameter  are  seen.  They  are  not  bound  to  cells,  but  appear  to  be  displaceable 
under  the  cover  gloss  independently. 

In  transverse  sections  of  one  CH'cnm  hardened  in  corrosive  aublimate  and  alcohol 
the  increase  in  thicknean  of  the  wall  was  found  to  bo  due  to  hyperplasia  of  the  sub- 
mucous  tissue  and  I'cllnlar  iuliltration  of  Iho  muscular  coat.  The  mucosa  Itself  was 
intact,  tbe  epithelium  in  place.  Interspersed  in  the  hyperplastic  suumucosa  are 
smnll  nesta  of  giant  cells,  some  containing  well-cleliued  micioparaKites,  others  only 
Tacnoles,  somewhat  l.irger  than  the  parasites.  The  latter  are  not  ditfueely  scattered 
through  the  tissue,  but  resiricled  to  those  and  a  few  other  fiwi  in  which  they  exist 
free  iu  thouieshHHof  tbe  liaauc  The  lunssrs  of  cells  betwfeu  the  bundlesuf  muscular 
libera  resemble  those  of  tiie  submucogn  and  are  Ircc  from  parasites. 

Tbe  liver  is  consitlonibly  enlarged.  The  snrfa<'e  is  not  smooth  but  slightly  rough- 
ened.   Scatt«red  over  the  various  surfaces  there  are  iu  all  sixur  seven  yellowish- whita 
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IB  sclerotic  areas  which  coTrespond  toniaasea  iu  tlie  liver  tissue.  In  oat- 
tiog  into  the  liver  these  foci  are  found  to  sheath  the  hepatic  veins.  Outside  of  these 
tclerotic  foci  the  liver  tissue  is  mottled  with  gray.  Iu  general,  the  entire  livei 
sppean  to  have  passed  through  a  process  of  Bcleroais. 

In  sections  hardened  in  Foa'a  solution  and  iu  corrosive  sablimate  the  pathological 
ebange  going  on  it;  shown  to  be  essentially  a  aclerusis  following  the  protozoan  Lufec- 
Uon.  Within  the  disease  focus  the  liver  tissue,  recognizable  assucb,  is  present  only 
in  itiegnlar  patches  of  variable  citeut.  The  remainder  has  been  replaced  by  an 
actively  developing  connective  tissue,  still  ricli  in  nuclei.  Within  these  areas  there 
Is  an  exteuBive  formation  of  bile  ducts.  Parasites  were  seen  in  but  one  spot,  where 
saomberof  mnltinucleated  cells  hod  ranged  themselves  around  what  appeared  to  be 
su  old  thrombos.  Here,  beyood  the  enciicUng  giant  cells,  a  group  of  similar  eon- 
tignuus  cells  contained  a  small  number  of  protozoa.  The  encircling  ceiU  themselves 
aUo  contained  a  few,  and  one  parasite  was  recognizable  witbiu  tlie  thrombus  itaelf. 
Outside  of  these  spots  undergoing  repair,  the  blood  vesaeki  are  everywhere  inclosed 
in  sheaths  of  new  connective  tiseae  very  rich  in  uuclei,  eucrosehiug  slightly  upon 
the  liver  tissue  itself. 

Turktif  .Va.  17  (Farm  I).— About  3  months  old.  Found  Augnet  II  in  a  dying  condi- 
tion in  a  Hock  lu  which  a  considerable  number  had  died  during  the  past  month.  The 
only  lesions  found  were  a  rather  pale  condition  of  the  organs.  In  the  small  intesliue 
nmneroos  tapeworms.  No  liver  or  ciecal  diaenee.  In  the  cwca  feces  are  rather  dry, 
sud  contuin  a  considerable  number  of  coccidia,  varying  slightly  in  size,  the  largest 
32  u  long  and  18  ^  broad. 

Ttrkeg  iVu.  /^.— From  the  same  flock  as  No.  IT,  aud  quite  sick  when  found.  Killed 
and  placed  on  ice  over  night. 

In  this  bird  no  marked  Jesious  of  any  kind  were  noted.  The  duodenum  was 
hypenemic  aail  contained  more  or  less  mucus.  The  contents  of  csica  are  dnid  and 
contain  numerous  flagellates.     Cultures  on  agar  from  blood  and  liver remaiu  sterile. 

Titrktg  Xa.  /ff(FarmJ). — AI>out3  to  4  months  old.  Taken  August  II  &om  alarge 
flock,  because  auspected  of  being  diseased.  Died  shortly  after  being  caught.  Placed 
in  refrigerator  over  night.  In  the  pleuropontoneal  cavity  a  dark  clot  and  much 
blood-stained  fluid ;  ecchymosis  of  the  left  abduroinal  wall,  I^urce  of  hemorrhage 
sot  detected ;  probably  brought  on  while  being  caught. 

Organs  very  pale  but  not  diseased,  with  exception  of  liver  and  the  right  cieoum. 
Id  the  latter  there  arc  two  diseased  areas.  Near  tlie  blind  end  there  is  a  ring-li^ 
Uiickening  of  the  wall,  which  has  a  yellowish  color  from  the  serous  aspect.  The 
otiiw  area  is  covered  with  a  small  mass  of  exudate,  aud  the  thickening  of  the  wall 
beusath  it  covers  an  area  about  one-half  of  au  inch  square.  The  remainder  of  the 
<M:cnm  pigmented  iu  spots  and  Uiies. 

The  liver  is  very  much  larger  than  in  the  normal  condition  and  covered  every- 
whsre  with  circular  spots  of  varying  appearance.     There  are ; 

(1)  Two  completely  necrotic,  yellow  masses  of  cheesy  character,  one  in  the  base 
of  each  lobe. 

(2)  Circles  of  a  grayish-yellowish  color  throughout. 

(3)  Spots  of  a  mottled  brownish  appearance.  The  mottling  represents  distended 
vestels. 

(4)  Spots  like  the  preceding  with  a  necrotic  itioas  iu  the  ceniur.  The^e  spots  vary 
in  size  up  to  a  diameter  of  three- fourths  of  an  inch. 

In  crushed  preparations  of  the  fresh  liver  the  microparasitcs  are  distinctly  rec- 
oguizable.  Some  appear  as  free  granular  bodies,  others  are  inclosed,  either  singly 
in  a  cell,  or  in  groapa  in  large  cells.  These  inclosed  bodies  are  usually  free  from 
granules  and  uiay  show  u  minute  nucleus.    They  measure  from  10  to  13  ^  iu  diameter. 

In  sections  of  liver  tissue  Irom  this  case  hardened  in  alcohol  the  lesions  were  found 

to  Correspond  to  those  in  other  cases.     Sections  tlirough  a  brownish  spot  showed 

Bverywhere  marked  distension  of  the  vascular  channels.    These  were  filled  witJi 
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aorpnscl«8.  The  parenchyma  lias  largely  disappeared  and  small  cells  bare  taken 
its  place.  In  a  few  places  of  the  sectiou  niicropsTiwiteH  are  fonud  collecMd  together 
in  large  patches.     In  these,  giant  celU  are  occusionallj  seen. 

Tuikts  No.  SO  iParm  I.  see  Nob.  IT  aud  18).— Fuiind  iti  field  resting  on  keel  and 
moving  along  grouud  with  aid  of  wings.  Obtained  August  II.  Kilted  and  exam- 
ined August  12. 

in  trachea  six  pain  of  gapeirorms  attached.  In  ciecum  and  rectum  a  yellowish 
fluid  (urates)  containing  many  UogellateB.     No  disease  of  liver  or  cieca. 

Tiirkeg  No.  tt  (Farm  K).— Picked  out  of  a  large  flock  August  11,  18W,  beoautie  it 
WQsmuoh  weaker  than  the  rest.  No  distinct  appeamaceit  of  disease.  When  killed  the 
otgaBS  were  found  normal,  with  the  exception  of  the  intestines.  A  mass  of  exudate 
lying  adjacent  to  rectum  \a  ubdouiinul  cavity  binds  together  rectum,  csca,  and 
neighboring  coils.  This  mass  has  a  cylindrical  shape  und  is  about  'i  inches  luug  and 
three-fourths  of  an  inch  at  greatest  diameter.  It  consists  of  spongy  yellowish 
exudate,  iucased  in  a  smooth,  leatber>'  capsule.  There  is  no  disease  of  the  miieoos 
vc  submucous  tissue  in  any  part  of  the  iutestines.  The  exudate  is  evideatly  tha 
lesult  of  a  t«ar  iii  the  rectoni  which  permitted  the  escape  of  feces  into  the  abdo- 
men. These  became  subsequently  permeated  with  and  encased  in  fibrin  while  the 
tear  healed  up.  Odor  uf  this  mass  strongly  focn.!.  A  bit  of  liver  (issue  is  placed  ou 
inclined  agar.     The  latter  remains  sterile. 

Tarkes  No.  ~i. — Large  female,  over  1  year  old.  Died  on  Block  Island  dnring  the 
night  of  August  12.  Examined  on  the  farm  tiext  day.  No  evidence  of  liver  or 
ciecal  disease.     In  abdomen  a  partially  smashed  eggshell  attached  lightly  to  mes- 


Turkes  No.  f  J  (Farm  L). — About  3  months  old.  Receii-ed,  dead,  byezprees  Augoat 
U.    Probably  died  two  days  ago.     Slight  odor  of  dccomponition. 

Duodenum  very  much  discolored  by  pigmentatiou.  HoCh  cieca  considerably  dis- 
tended. The  left  is  normal,  the  right  diseased.  Fully  one-half  to  two-thirds  of  lie 
entire  length  begitioiug  with  the  blind  end  is  thickened.  There  area  number  of 
centers  where  the  thickness  is  increased.  At  one  of  ttiese  there  bos  been  an  out- 
pouring of  BSudate  ou  the  serous  membrane.  The  mucous  surface  of  these  local 
tbickeniugs  is  covered  with  firm  masses  of  os:udate. 

The  liver  contains  one  sclerotic  focus  which  has  a  whitish  mottled  appearance. 
It  is  otherwise  normal.     Three  adult  pairs  of  syugames  in  the  trachea. 

In  sections  of  the  wall  of  tlie  greatly  enlarged  ciecum  hardened  in  alcohol  the 
lesions  were  of  an  advanced  cliuractcr.  The  mucosa  was  almost  entirely  sloughed 
away.  Only  a  few  remnants  of  the  slough  remained,  containing  some  tubules  recog- 
nizable as  such.  The  subraucous  tissue  was  greatly  thickened  by  cell  iutittration. 
an3  the  muscular  coj,t  was  divided  into  sei'tions  by  cell  mosses  which  extended  to 
the  aeroua  membraue.  Under  the  latter  the  blood  veeaels  appeared  greatly  dilated 
and  filled  with  corpuscles.  The  micro  parasites  are  still  present,  but  in  small  uam- 
bers.  They  appear  in  the  neoplastic  tissue  in  small  patches  inclosed  by  a  fringe  of 
round  cells.  Giant  cells  are  numerous  and  arranged  in  groups.  Only  in  one  group 
were  micropar.isites  inclosed. 

Turkey  No.  S4. — I'aken  August  13  from  a  flock  ou  Block  Island,  because  it  was  sus- 
pected of  being  diseased.  Kilted  August  14.  No  lesions  were  discovered  in  the 
organs.  One  gapeworm  found  in  the  trachea  and  several  minute  tapeworms  in  the 
int«stiue. 

Tarkey  No.  So, — Taken  from  the  some  flock.  When  killed  disease  was  found  in 
one  of  the  cnca.     (See  page  22.) 

Turkeg  No.  SO. — AI>out  3  months  old.  Brought  August  15  from  a  large  herd 
(Farm  <i),  and  reported  as  having  been  feverish  for  a  few  days  past.  The  bird  is 
killed  and  found  in  well-nourished  condition. 

Disease  limited  to  one  citcuni  and  to  the  liver.  Fully  one-third  of  tbe  ciecum  hiis 
its  wall  thickened.     The  thickening  is  most  pronounced  in  spots,  to  some  of  which  a 
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finn,  pale-yellowisb  exnclate  is  attached.     A  portion  of  the  diaew«d  tube  is  placed 
unopened  in  hardening  fluids  for  fttrtber  Btndf . 

The  liver  is  enlarge  to  two  or  three  times  its  normal  size,  and  nniformly  per- 
meated with  closelj  set,  but  uauailj  iliBcrete,  apote,  vnryiiig  in  size,  a  few  having  a 
diameter  of  une-Conrtb  of  an  inch.  The;  are  of  a  yelloninh  color,  this  being  dne  to  a 
fine  f  ellowteli  networti,  of  which  the  spot  ia  in  fact  mod  j  up.  The  details  are  well 
shown  in  the  pliotographio  reprodnetion  and  iu  the  colored  drawing.  (PI.  Ill, 
fip..  1,  2.) 

In  teaaed  and  crushed  preparations  of  the  freah  liver  a  large  number  of  micro- 
par«8it«s  are  detected.  They  appear  as  round,  pale,  homogeneous  bodies,  with  a 
sharp  line  aa  a  border.  Tbey  are  less  reftangent  than  fnl  globules,  and  snggeat 
somewhat  the  color  and  refrangibility  of  myelin  or  Buhl's  budies  as  they  are  found 
in  the  alveolar  epitheliuui  of  the  lungs  of  ciLttle.  Their  diameter  ranges  from  12  Ut 
14  II,  Some  are  surrounded  by  a  narrow  rim  of  protoplusni,  containing  one  or  mora 
nuclei,  evidently  the  remaius  of  a  cell. 

Tranaverae  eectiona  of  the  discnsed  cipcuni  sbon  a  mass  of  exudate  occnpying  a 
portion  of  the  lumen.  In  the  exudat«  are  i>robtMlded  strips  of  perfei^tly  preserved 
epithelinm.  Hie  exudate  appears  amorphous  and  contains  small  foci  and  eveu  large 
patches  of  cell  masses,  probably  originating  from  tbe  indamniatory  processes  going  ou. 
The  thickeuing  of  the  wall  is  due  iu  this  case  chiefly  to  inliltration  of  tlia  snb- 
mucons  tisane.  In  one  portion  of  the  sections  the  muscular  portion  of  the  wall  ia 
inBltrated  to  the  serous  covering.  Parasites  are,  however,  not  detected  in  the  sub- 
mucous or  muscular  cell  masses,  but  are  sitnateil  exclusively  and  in  very  large  num- 
beni  in  the  reticnlar  tissue  of  the  mucosa,  between  the  crypts.  In  this  tissue,  as 
well  as  in  the  epithelium  of  the  ctypta,  numerous  mitotic  Qgnres  are  rerogni liable. 
Giant  cells  are  also  present,  but  in  small  numbers.  The  mioroparasites  are  lodged, 
generally  singly,  in  cavities  surrounded  by  one  or  more  nuclei.  In  some  places  few 
or  many  may  be  detected,  packed  away  in  a  space  of  the  reticular  tiseue. 

Tbe  parasites  are  well  brought  out  iu  the  tissue  hardeued  in  corrosive  sublimate 
and  alcohol,  and  stained  iu  hematoxylin  and  eosin.  They  appear  as  round  or 
alightly  oval  bodies,  with  a  faint  reddish  tinge  of  the  body  and  a'miuute  blue, ring- 
like,  central  or  eccentric  body,  probably  the  nucleus.  Tbey  vary  ^m  6  to  8  ^  in 
diameter. 

The  Inmen  of  tbe  mncons  gland  ia  densely  ]iaoked  with  bodiea  ronndiah  in  outline 
and  about  4  ^  in  diameter.  The  cell  body  is  stained  a  boraogeneous  red  with  eosin, 
the  nucleus  bluish  with  hematoxylin.     (See  pnge  20.) 

Sections  of  the  liver  were  raiule  from  material  hardened  in  alcohol  and  in  corrosive 
snblimate  and  alcohol.  Tliey  were  ntained  in  varions  ways,  the  most  satisfactory 
■tain  being  hematoxylin  and  eoain,  by  which  the  microparasite  was  nioHt  clearly 
bntnght  out.  Methylene  blue  was  also  satisfactory  in  bringing  the  microparasites 
into  relief. 

Tbe  sections  show  within  some  of  tbe  areas  indicated  by  tbe  yellowish  spots 
extensive  disappearance  of  the  liver  celts  proper  anil  the  preHence  of  a  mesbwork  or 
network  nf  a  homogeneous  siibstnnce,  which  suggests  a  fibrinous  exudate,  although 
it  has  not  the  Hbrillated  structure  of  mammalian  fibrin.  Tbia  moshwork  ia  not  uni- 
formly distributed  over  the  alTer.ted  area,  hut  appears  in  foci  which  are  connected 
with  one  another.  The  apace  left  ia  occupied  by  nunieroDa  parasites  and  giant  cells 
and  an  occasional  group  of  liver  cells.  In  other  foci  the  livei  cells  are  replaced  by 
a  t«ticulDiu  containing  numerous  parasites.  Uaunlly  but  one  parasite  is  contained 
iu  a  meeb  and  is  closely  surrounded  by  one  or  more  nuclei. 

Tmrkra  No.  S7. — Talien  from  another  Block  Island  flock  as  a  suspicious  case. 
About  3  months  old. 

No  lesions  found  in  this  bird.  In  the  trachea  three  gapeworme;  in  the  intestine 
many  large  tapeworms. 

Tarket*  A'os.  S8  a»d  ?9.— Brought  from  Fishers  Island,  New  York.  No  leaiona  in 
these  cases.     Many  largo  tapeworms  jn  the  intestine. 
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nirtejr*  ^Voi.  SO  and  SI  (yarm  J). — About  3  to  4  ireeks  old.  Bronght  because 
they  were  not  doing  well.  Killed.  Intestine  found  nearly  occluded  with  small 
aad  large  lapewonuH. 

Turkey  X'o.  3^  (Farm  C). — About  3  months  old.  Killed  Augnst  17.  No  lesions 
found.    lu  duodenum  several  tapeworms,     lu  c«cum  dagellat«e. 

Turlieg  Xo,  S3  (Farm  B). — About  3 mouths  old.  In  the  blood  from  a  subcutiuieoiie 
vein  some  dagellates.    No  lesions  in  the  internal  organs.     la  duodenum  some  tape- 

I^rtejA'b.Jif,— Obtained  from  Farm  K  August  18.     Died  on  the  way  to  laboratory. 

Bird  about  10  weeks  old.  In  body  cavity  blood-stained  fluid.  One-half  of  the 
left  cteeom,  beginning  at  the  blind  end,  has  ite  wall  thickened.  The  serona  covering 
jB  reddened  and  shows  a  few  yellow  patclios  which  correspond  to  r.ertaiu  specially 
thickened  regions  of  the  wall  whoiie  mucous  covering  is  necrosed. 

The  liver  is  Jargo  and  covered  everywhere  willi  rather  large,  round,  dark-hrowniah 
patches  having  a  narrow,  yellowish  boundary  line.  These  correspond  to  diaeaasd 
foci  within  the  liver. 

In  fresh  liver  tissue,  crushed  or  cut  in  sections,  oval  bodies  12  to  15  /i  in  diame- 
ter are  present  in  cousiderable  numbers.  They  appear  hoinogeneouH;  contents  not 
diSerentiated.  Similar  bodies,  inclosed  in  groupsof  two  or  three  in  large  cells,  ar« 
also  present.     They  are  homogeneous,  round  in  outline,  from  S  to  12  u  in  diameter. 

f  liver  tissue  hardened  iu  alcohol,  wheu  exaftiined  with  a  iow  power, 
wher  of  microparasites  appear  embedded  iu  the  tissue.  These  vary 
but  slightly  in  size(ti  to  9  /i).  Throughout  the  invaded  spot  the  blood  vessels,  large 
and  small,  are  irregularly  dilated  and  filled  with  red  corpuscles,  among  which  the 
parasites  are  not  seen.  The  tissue  between  the  blood  vessels  isuo  longer  recogniza- 
ble as  hepatic  tissue.  In  some  parta  of  the  section  it  consists  in  the  main  of  the 
ronnd  parasites,  single  or  in  small  groups,  each  individual  or  group  inclosed  in  a  rini 
of  protoplasm  provided  with  one  or  more  nuclei.  There  is  thus  inclosing  the  para- 
sites an  imperfect  meshwurk  present  whose  origin  and  nature  is  not  evident.  In 
Mine  places  it  would  appear  that  the  piirasites  are  embedded  iu  the  liver  cell.  The 
nuclei  of  such  cells  have  undergone  proliferation  and  some  of  these  proliferated  cells 
have  degenerated  into  groups  of  minnto.  deeply-stained  granules.  The  impression 
conveyed  by  such  cells  is  that  they  are  giant  cells.  They  dilTor,  however,  ftom 
those  giaut  cells  whi<'h  appear  iu  a  luter  stage  of  the  disease.  The  meahwork  of 
tissue  which  bos  undergone  necrouia  is  present  in  but  a  few  small  areas. 

Tnrkfy  .Vo.  55.— From  the  same  flock  as  No.  34  (and  No.  21).  Obtained  August  IS. 
Died  on  the  way. 

This  case  closely  resembles  the  prece<ling.  One-half  the  length  of  both  cvca 
involved.  The  walls  are  thickened  uniformly  and  iu  this  portion  arc  some  small 
excrescences  easily  removeil  in  loto,  leaving  only  u  slight  depression. 

Liver  spotted  on  all  surfaces  as  iu  preceding  case.  Duodenum  blaokish  from 
injection  and  pigment.ttion.    Muscular  tissue  has  a  yellowish  tinge. 

In  the  trachea  one  gapeworm,  and  some  roundworms  in  the  duodenum. 

Turkey  So.  .W  (Farm  N).— .\bout  3  months  old.     Obtained,  Just  dead,  on  August  18. 

In  this  case  the  livor  and  cn'ca  are  diseaseil.  The  liver  is  spotted  on  all  surfaces. 
The  sjiotB  vary  in  appearnuce.  A  few  have  u  mottled,  pale-yetlowisb  aspect  and 
are  fully  1.5  cm.  (three-tifths  inch)  in  diameter.  The  reutainder  are  round  blotches 
of  a  mottled,  dark-brownish  appearance.  Many  of  these  have  coalesced  into  small 
groups. 

The  wall  of  the  left  cipcuiii  is  very  slii^htly  thi^^kened  and  still  smooth.  The  right 
is  in  the  same  condition.  At  the  middle  it  has  a  circular  riug-like  thickening,  about 
2  cm.  (four-fifths  inch)  wide,  of  a  yellowish  appearance  on  section.  Sections  were 
prepared  of  this  region  after  hartlening  the  entire  ciecum  in  alcohol. 

The  thickened  wall,  about  8  mm.  in  dianiotor  nt  the  thickest  portion,  conaials 
entirely  of  neoplastic  tissue.    The  mucous  layer  is  gone  and  the  muscular  layer  ia 
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DO  longer  TeaogaiEAbl«,  Tliebnlkaf  theculai^eil  wall  iacomposed  nf  small  cbIIh,  in 
vbich  are  iiit<-rapers«d  in  ronnd  uud  eloogated  patrlies  Inrgennuibenaf  ronltinu- 
dc&ted  c«11b,  mnch  Bmaller  iu  size  than  the  giaut  c^elU  usitall;  eiicuiiutered.  The 
cella  do  not  diatinctly  bIiow  the  roirropiirBsites  within  their  aiibstauoe  except  in  a 
few  cases,  probably  owiof;  to  the  time  and  manner  of  banlening. 

Tiirlrey  So.  57.— Obtainpd  August  18  from  Fanu  0.  About  4  weeks  old.  Died  the 
following  night.     No  lesions  found,  althongb  iutpstine  contained  many  tapewotms. 

Turkeif  .Vo.  S8. — From  the  Hamc  flock  as  piecedinE.  About  3  months  old.  Died 
dnrinfE  the  following  night.  No  lesiuus.  One  gapeworni  in  traclien,  and  very  many 
email  tapeworms  in  inteHtine. 

/■rtey  No.  39. — (Yom  the  same  flock.  About  9  we«ks  old.  Died  the  following' 
night.     Numerous  tnpewormn  in  intestiue. 

Tarkeg  No.  ^0.— t'rom  the  same  flock  Aagnst  18.  Cooped  until  August  20.  On 
that  day  the  bird  was  resting  on  its  breast  with  eyes  elosed.  Killed.  Many  small 
tapeworms  in  intestine. 

Tarktg  .Vo.  41. — Probably  8  weeks  old.  Brought  to  laboratory  Augnat  18,  1894. 
Coopetl  temporarily  and  found  dead  Aognal  20,  Disease  in  this  case  limiteil  to  both 
ciecft.     (See  page  23.) 

TKrkrg  Xo.  43. — Obtained  August  18  from  Farm  I.  About  3  months  old.  Sus- 
pected of  being  diseased.    When  killed  no  Icsious  were  detected. 

TWrlrey  No.  43. — Obtained  Angnat  18  from  Farm  P.  Cooped.  Found  dead  August 
20.  The  only  discoverable  lesiona  were  a  pufflng  ont  of  the  tissue  I)elow  one  eye, 
une  to  accumnlatinn  of  a  glairy  secretion  (roup),  llie  same  exudate  found  in  the 
traeheiL.  Agar  tubes  inoculated  with  tracheal  exudate  remained  sterile.  NnmeroDS 
tapeworms  in  intestine. 

Turktg  So.  44. — Obtained  from  Farm  Q  August  18.  Many  turkeys  are  reported  to 
have  die<l  on  this  ]>1ace.  Bird  about  3  months  old.  No  lesiona  found  when  it  was 
killed.     Many  tapeworms  in  intestine. 

Turkeifi  Koi.  45,  46,  and  47. — Obtained  from  Farm  R  August  18  and  cooped  for 
several  days.  When  killed  nothing  abnormal  detfi'te<l.  A  few  tapeworms  iu  the 
small  intestine  of  No.  45  and  N'o.  47,  and  many  in  No.  46.  In  the  semiliquid  con- 
tents of  the  oteca  of  No.  47  very  many  flagellati's. 

Turkry  No.  48  (Farm  S}.— Obtained  August  18.  Cooped  until  August  21.  Bird 
appeara  well.     Wfaeu  killed  a  few  tapenormH  nero  found  in  the  intestine. 

Tta-lceji  No.  49. — Receive<1  August  18.  from  a  dealer,  the  intestines  of  nine  turkeys. 
In  only  one  of  these  slight  traces  of  ca>cal  diseaxo.  This  is  manifested  liy  a  nodu- 
lar, roDgbeneil  condition  of  the  mucosa  of  one  cipcum  near  the  atta<^be<l  end.  In 
all  iDteatines  tapeworms  present. 

Turkcg  No.  50.— Obtained  September  26  from  a  farm  in  the  District  of  Colombia. 
Sligbtodor  of  decomposition.  The  internal  organs  are  free  from  disease.  In  the 
trachea  one  pair  of  gapeworms.  The  hetv\  is  badly  dixeascd.  On  the  root  of  the 
bill  a  projecting  tumor  overlapping  the  nares,  which  is  about  two-tliirds  of  au  inch 
in  diameter.  It  is  of  a  soft,  medullary  character  and  has  a  wart-like  structure. 
Besidefl  this  large  tumor  there  is  a  small  nodule  on  the  lid  of  left  eye-  Right  eye 
completely  closed  by  excrescences  on  the  lid  and  cheesy  mosses  in  conjunctival  sac. 
Cornea  opaque.     In  onenssal  passage  a  large  chc<'sy  muss.    No  liver  or  cicciil  disease. 

TitTkeg  No.  51  (Farm  B}.— Received  from  Mr.  Cushraan,  Kinjjston,  R.  I.,  Octobers, 
1894.  Died  on  the  way.  Turkey  quite  large;  probably  5  months  old.  Decompo- 
sition well  advanced.  The  disease  in  thin  cose  was  limited  to  ttie  cii-ca,  the  liver,  and 
the  peritoneum.  The  intestine  was  covtred  in  placea  by  a  finu,  yellow  pueudomeni- 
brane  folly  1  mm.  thick,  and  the  coils  were  glued  to  each  other  so  that  tiicy  could 
be  separated  only  after  much  dissection.  The  cieca  appeared  as  an  irrc^^ilar  niaxs 
.partly  covered  with  the  psendomeiubraue.  Attempts  to  dissect  ont  both  cicca  were 
fniitlcas,  as  they  were  firmly  attached  to  each  other.  Only  one  was  diseased,  bow- 
ever.    This  was  much  enlarged,  its   walls  thickened,  and  the  nucous  membrane 
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beset  with  larice,  firm  maues  of  exudate.  In  the  liver  were  two  fo«i  of  diMase, 
each  aboiii  1  cm.  iti  diameter.  One  in  maileap  of  ftrm,  pale-grayisli  tiasne,  probably 
largflt;  cicatricial ;  the  other  is  almilar  in  appearance,  but  has  amall,  yellow,  cheeij 
masses  disseiuiDated  through  it. 

Owinft  to  the  very  advanced  stage  of  decomposition,  cnltnres  were  not  made.  It 
was  evident,  however,  that  the  cause  of  death  was  the  septic  peritonitis,  which  was 
secondary  to  the  c^cal  disease. 

Turlttf  No.  .?$.— Received,  dead,  with  No.  51.  Large  male  bird;  probably  6  months 
old.     Very  little  decomposition. 

Head  free  from  disease.  Heart  and  Inn;^  normal.  The  plenroperitoneal  cavity 
contains  a  large  amount  of  blood-stained  serum.  Serous  coat  of  gizzard  very  miicb 
injected. 

Serous  coat  of  proven tricn Ins  dotted  with  elevated  yellowish  points  and  linM 
where  the  diseased  liver  lay  in  contact  with  it.  Spleen  small,  contains  a  minute 
yellow  focns;  probably  also  the  resnlt  of  neighboring  dtsease  of  the  liver. 

Dnodennm,  and  a  portion  of  the  intestine  below  it,  intensely  hypersmic  and  pig. 
menied.  A  few  small  tapeworms  present.  Pigmentation  and  h.vpenemia  gradnally 
l>ecome  lees  and  disappear  near  openings  of  ciera.  Below  these  the  intestine  is 
coated  with  a  yellowish  liiiuid,  largely  composed  of  nratee. 

Both  cieca  coiitnin  pigment  spots,  and  the  longitmlinal  folds  are  pigmented.  In 
oue  cipcum,  near  the  blind  end.  there  is  a  tliickening  of  the  wall  about  half  an 
inch  across,  covered  with  a  brownish-yellow  slough  on  the  miicons  aide.  The  serons 
aspect  is  discolored,  in  part  yellowish.     This  is  the  only  lesion  fonod  in  the  cieca, 

The  liver  Is  very  large,  weighing  304  grams  ( 10.7  ounces).  It  is  extensively  dis- 
eased.   The  lesions  are  best  described  by  gronping  them  nnder  several  beads: 

(1)  NecroBiB  of  the  liver  tissue  is  present  in  both  lubes  in  the  form  of  large  and 
small  masses  of  yellow,  firm,  cheesy  masses  (PI.  Ill,  fig.  2).  In  the  left  lobe  ftally 
one- third  of  the  lobe  in  converted  into  a  single,  yellowish,  homogeneous  mass,  situated 
at  the  base  or  attached  portion.  The  necrosed  tissue  is  ahaipty  detlned  from  the 
adjoining  livinp  tissue  by  an  irregnlar  line.  The  main  branch  of  the  hepatic  vein 
is  bounded  by  the  necrosed  tissue,  and  the  branches  from  the  dead  mass  are  occluded 
with  pule,  friable  thrombi.  In  the  right  lobe,  at  the  base  or  attached  portion,  there 
are  several  quite  targe  cheesy  masses  of  very  irregular  outline  embedded  in  the  living 
tissue  and  in  part  visible  on  the  surface.  Itesidca  these  large  masses  there  are  dis- 
seminated through  the  liver  numerous  smaller  masses  of  cheesy  tissue,  either  singly 
or  in  groups.    Tlieite  small  foci  are  nsually  associated  with  reparative  processes. 

(2)  Foci  which  have  healed  and  cicatriced  wholly  or  in  part  are  represeotMl  by 
isolated  regions,  vnryingin  size  and  attaining  a  diameter  in  one  case  of  three-fonrths 
of  an  inch.  The  appearance  of  these  foci  varies  considerably.  Tbey  may  show  as 
pale  pinkish-gray  spots  penetrated  by  a  network  of  vesitels  corresponding  to  the 
interlobular  markings.  Others  may  be  the  seat  of  soars  and  slight  depressions  char- 
acterized by  increased  vascularity  and  a  pale  pinkish-gray  appearance  on  the  liver 
tissne.  Finally,  they  may  be  intermingled  with  small  cheesy  foci,  which  are  located 
either  centrally  in  the  healed  region  or  in  numeroas  foci  around  it. 

Over  the  entire  surface  of  the  liver  patches  containing  networks  of  enlarged  ves- 
sels havinga  blackish  color  give  the  liver  an  ii^ected  appearance.  Thereis  nowhere 
an  indiention  that  the  disease  as  such  is  still  going  on.  The  extensive  destmction 
ol'  liver  tisane,  as  well  hs  tlie  repair,  appear  to  bo  the  result  of  an  invasion  of  prutu- 
toa  now  completely  checked. 

The  false  memlirancs  which  cover  some  of  the  healing  spots  on  the  liver  and  the 
abundant  fluid  in  the  abdominal  cavity  indicate  a  secondary  infection  with  bacteria 
through  thenecroeed  tissue. 
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A  PRElIMINAftY  INVESTIGATION  OP  DlPHl'HKRIA  IN  FOWLS. 
By  Verants  A.  Miwrk. 

IWltliPl.  VI.l 

It  is  well  known  that  a  disease  wliicli  in  clinracterizetl  by  the  forma- 
tion of  au  exudate  on  one  or  more  of  the  mucous  membiaites  of  the 
bead  is  widely  distributed  among  the  fowls  of  this  country.  Although 
its  existeuce  is  of  long  duration  it»  cause  ami  the  character  of  the 
exudate  have  not  been  satisfactorily  determined.  In  Europe  outbreaks 
of  a  malady  comparable  to  this  in  their  manifestations  have  been 
described  as  epizootics  of  fowl  diphtheria.  There  are  in  this  country 
a  few  popular  articles  on  diphtheria  in  fowls,  but,  generally  speaking, 
the  term  most  frequently  employed  to  designate  a  disesisn  on  the  heails 
of  poultry  is  "  roup." '  The  range  of  morbid  anatomy  whicli  this  term 
originally  indicated  is  not  known,  but  its  present  conception  is  exceed- 
ingly broad,  including,  as  shown  by  the  American  literature,'  nearly, 
if  n'ot  all,  the  noticeable  disorders  of  the  heail»  of  poultry. 

Writers  diOier  in  reference  to  the  nature  of  this  disease.  Many 
poultry  raisers  consider  it  a  local  afTectton,  having  its  origin  in  the 
improper  care  of  the  fowls,  while  others  insist  that  it  is  a  liigbly  con- 
tagions disease.  The  latter  class  strengthen  their  position  by  ciiniciil 
history,  in  which  they  show  that  fowls  which  had  previously  been  free 
from  this  disease  soon  became  infected  after  the  introduction  of  oue  or 
more  "roupy"  fowls  into  their  midst,  lleports  show  that  it  is  the 
niiiial  experience  that  when  the  disease  is  introduced  it  almost  invari- 
ably remains  in  a  more  or  less  chronic  form  for  an  indefinite  period, 
notwithstanding  the  adoption  of  the  best  known  methods  of  caring 
fbr  the  fowls.    It  is  stated  by  Bennett  that  "it  is  undoubtedly  trana- 


'Tba  origin  of  thin  term  is  someir^at  obHcare,  but  it  is  Biip])0!!e<1  to  bo  acorrnptinn 
of  cTonp,  &Qd  its  applioatioa  explained  on  account  of  u  peculiar  hoimenesa  accom- 
panying the  reapirntion  of  the  afincteil  birds. 

'This  Ittnratare  is  contined  for  the  greater  part  to  articles  iu  ponUrj  ami  a(;ii- 
cnltDral  napers  and  journals.  They  are  written  by  poultry  funciers  or  farmers,  wlm 
record  their  experience  with  tbe  various  discaseH  of  fowls,  and,  as  would  be  expected, 
tbey  deal  more  with  the  treatnieiit  than  etiology,  and  while  suj;f;eative  are  of  little 
Tklne  in  the  etady  of  the  CMise  aod  natare  of  tbe  maladies  of  which  they  treat. 
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mitted  f^om  the  8ick  to  the  well  fowls  by  their  drinking  out  of  tbe  same 
vessel,  as  the  discbarges  from  tbe  nostrils  of  tbe  sick  birds  contami- 
nate tbe  water  as  they  drink." 

Tbe  lesions  and  symptoms  attributed  to  this  disease  are  exceedingly 
variable.  Among  the  more  carefiil  writers  we  find  "roup"  defined  as 
"a  purulent  catarrhal  affection  of  tbe  air  passajjes.''  The  localization 
of  tbn  lesion B,  however,  in  tbe  air  passages  is  not  universally  sup- 
ported. It  is  usually  stated  to  atfect,  to  a  greater  or  leas  extent,  tbe 
conjunctiva  and  tbe  mneosa  of  the  mouth,  pharynx,  and  larynx,  as 
well  as  that  of  the  iiares.  The  first  symptoms  are  saiit  to  be  "dulltiess 
and  loss  of  appetite,  discharge  from  tbe  nostrils,  loud  breathing,  aod  a 
dry  cough."  This  is  followed  by  the  appearance  of  an  exudate  on  the 
mucosa  of  tbe  nares,  which  extends  in  Jill  directions,  often  covering 
the  eyes  with  a  cheesy  snbstance.  Tbe  secretions  are  said  to  occasioD- 
ally  accumulate  within  the  sides  of  the  face,  causing  tbem  to  swell  to 
an  extensive  degree.  The  appetite  is  either  very  poor,  or  ravenons,  ia 
which  case  the  food  is  not  digested.  Emsiciatiou  follows  and  death 
may  occur  ia  from  three  to  eight  days,  or,  as  is  usually  the  case,  tbe 
disease  becomes  chronic  and  the  fowls  eventually  recover. 

The  economic  importance  of  fowl  diphtbevia  appears  to  be  greater 
than  that  of  any  of  the  other  poultry  diseases.  There  are  no  statistics, 
however,  by  which  tbe  total  amount  of  loss  from  this  cause  can  be  even 
approximately  obtained,  but  the  numerous  reports  of  its  occnrrence 
are  sufficient  to  show  that  it  is  very  large.  Unlike  a  rapidly  fatal 
disease  such  as  cholera,  the  loss  is  not  confined  to  tbe  fowls  which  die, 
but  in  addition  it  inchides  a  heavy  shrinkage  in  the  poultry  products^ 
due  to  the  chronic  course  of  the  diseiwe  in  large  numbers  of  fowls 
which  eventually  recover.  The  small  value  of  the  individual  and  the 
fact  that  only  a  small  percentage  of  those  affected  die  has  evidently 
caused  tbe  importance  of  tbe  disease  to  be  underestimated.  It  is  evi- 
dent, however,  that  the  fretjueucy  of  its  occurrence  and  its  wide 
geographical  distribution  render  this  affection  a  serious  obstacle  to 
theiKTUltry  industry' of  this  country.  In  addition  to  the  usual  chronic 
form,  there  are,  if  reports  are  true,  frei|uent  epizootics  in  which  thou- 
sands of  dollars'  worth  of  (multry  are  destroyed. 

In  addition  to  the  theory  of  contagion,  there  are  many  conditions 
mentioned  in  poultry  literature  under  which  this  disease  may  be 
expected  to  occur.  Thus,  it  is  allirined  that  fowls  exposed  to  a  draft 
at  night  will  ordinarily  become  affected.  The  nature  of  the  food,  venti- 
lation, and  cleanUness  are  also  considered  important  factors  in  pro- 
ducing or  preventing  this  malady.  The  exudates  are  described  as 
both  catarrhal  and  diphtheritic,  but  the  description  of  the  lesions  is 
exceedingly  indelinitn. 


iu|>ortan(-e  of  this  iniliiHtry  ia  little  nndcratood.  Ttke  Eleventh 
Cpiihii»  Hbows  tbat  in  lil90  tLrre  vera  in  the  I'alted  Ktates  2r>8,'lT2,156  bArnyMd 
fon'ln  (exdiiaivo  of  iliii-lis.  tiirkcya.  niiil  geese),  nud  that  the  egg  product  for  1888 
was  817,211,116  dozeuB  with  a  uouey  \  alue  of  998,000,000. 
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The  foregoing  i^sam^  of  the  present  knowledge  of  the  diaeaae  gener- 
ally designated  as  *'roup"  is  important  in  showing  the  various  condi- 
tions recogni?ed  and  included  under  that  term.  There  are  other  so- 
called  fovl  dieeases,  such  as  influenza  and  distemper,  reported  to 
be  characterized  by  somewhat  similar  symptoms  and  lesions.  Their 
descriptions  are  bo  indefinite,  however,  that  it  is  impossible  to  differen- 
tiate tliem  from  certain  forms  of  the  disease  more  freqaeotly  called 
"  roup,"  bat  which,  on  account  of  the  nature  of  the  lesions,  wiil  be  con- 
sidered as  diphtheria  in  this  preliminary  report 


During  the  past  year  numerous  reports  of  epizootics  among  poultry' 
have  been  received,  and  several  sick  and  dead  fowls  have  been  sent  to 
this  laboratory  and  to  the  experiment  station  of  this  Bureau  for  exam- 
ination and  diagnosis.  Cwtnin  of  the  sick  fowls  improved  rapidly 
and  soon  fully  recovered.  Others  were  dead  and  far  advanced  in  post- 
mortem changes  when  received,  while  a  few  were  iu  a  condition  more 
suitable  for  bacteriological  and  pathological  study. 

In  all,  about  36  fowls  came  under  observation.  Several  of  them 
subsequently  recovered;  a  few  died  with  tumors;  in  one  case  death  was 
uudonbte^lly  due  to  a  traumatism;'  2  died  of  fowl  cholera,  and  the 
remainder,  18  in  number,  were  affected  with  somewhat  similar  lesions  of 
the  mucous  membranes  of  the  head,  although  they  came  from  reiwrted 
epizootics  of  cholera,  diphtheria,  and  "roup."  The  examination  of 
these  fowls  revealed  the  interesting  fact  that  the  lesions  corres]>onded 
very  closely  to  those  described  by  Loeffler,'  Klammer,*  Babes  aud 
pQScariu,^  Eberlin,*  Loir  and  Ducloux,'  and  others,  as  diphtheria  in 
pigeons,  fowls,  and  other  birds. 

As  the  disease  was  not  studied  in  the  field  it  is  impossible  to  define 
the  conditions  under  which  it  occurred,  or  to  estimate  the  full  extent 
of  the  loss  it  occasioned.  The  fowls  examined  and  here  reported  came 
from  five  different  fiocks,  in  some  of  which  there  is  a  history  of  conta- 
gion. Unfortunately,  the  fowls  sent  to  us  were  usually  among  the  last 
to  be  affected. 

The  methods  employed  have  varied  according  to  the  exigencies  of  the 

>  la  addition  to  the  fowl  diseaBe,  a  eimilar  afluction  uf  pigeoDs,  more  particnlarl; 
of  yoniig  sqaabs,  was  reported  IVom  Wayuegboro,  Pa.,  aud  several  of  tbe  alTected 
bitdawere  Mat  to  thle  laboratory  for  esamiuation.  The  Icsioua  foand  in  these 
hirdi  resemble  Bomewbat  oIoBely  tboee  found  in  the  luoutha  of  fowls. 

'It  is  Dot  ancommon  to  find  pieces  of  wire  or  naila  iu  the  crop  and  proventriculiis. 
la  one  case,  two  eigbt-peony  aails  and  a.  pit-i^e  of  wire  abnut  2  inches  lontc  were 
fonnd  pieraiag  the  frails  of  tlie  proventriciiliiH  and  penetratinf;  tlio  liver  and  Inngs. 

'Hittheilnngen  ans  dem  Kaiserliclieu  Geaaadhcvitaamte,  Bd.  11  (1884),  S.  421. 

*  Berliner  tbiertiTrt.  Wochenschrift,  1890,  So.  18,  S.  138. 

'Zeitschrift  f.  Hygiene,  Bd.  VIII  (1890),  S.  374. 

*Monatahene  f.  TbloThellknnde,  fid,  V  (18B4),  S.  433. 

I  Ann.  de  I'lnst.  Pasteni,  Tome  Vlll  (IKM),  p.  5D». 
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different  casefl.  In  order,  therefore,  to  itresent  the  facts  obtfuoed  in 
tliese  preliminary  studies,  it  seems  beat  to  record  somewhat  briefly  the 
history  of  each  outbreak,  bo  far  as  determined,  together  with  the  notes 
ou  the  individual  fowls. 

OUTBREAKS. 


Late  in  December,  1893,  Mr.  W.,  of  Middleport,  N,  Y.,  sent  several 
adalt  fowls'  afTected  with  "roup"  to  the  experiment  station  of  this 
Bureau.  Mr.  W.  stated  that  he  had  lost  a  considerable  number  of 
fowlR  fVom  this  disease  during  the  past  two  or  three  years.  He 
believed  that  the  disease  was  introdu<'ed  into  his  flock  by  the  purchase 
of  some  choice  birds  about  three  years  before.  Since  it«  first  appear- 
ance it  ba^l  continue^]  to  exist  in  his  flock,  usually  running  a  chronic 
course,  but  occasionally  breaking  out  iu  a  more  acnte  and  destructive 
form.    He  had  tried  uiany  methods  of  treatment  without  success. 

The  miyority  of  the  fowls  sent  by  Mr,  W.  appeared  to  be  well  upon 
their  arrival  at  the  ezperimeut  station.  A  few  of  them  were  killed 
for  examination  and  found  to  be  normal  throughouL  Five  fowls,  how- 
ever, were  suffering  with  a  slight  or  more  extensive  exudate  ou  the 
nasal  mucosa,  or  eoujuuctiva.  These  were  careiblly  watched  and 
examined  flrom  time  to  time  with  the  results  indicated  in  the  appended 
notes. 

Fovl  No.  1. — Tbie  fowl  was  Biifleringfrom  an  esndate  in  the  left  eye.  December  2S 
Dr.  Smith  mode  several  cultures  fToai  this  exudate.  From  these  two  aonpatbogeuii: 
bacilli  were  isolated. 

Decuiub»<r  !tl:  A  portion  of  the  exndate  ttos  removed  fW>m  the  eye  of  fowl  No.  1 
Mid  ioBerled  beneath  the  skin,  over  the  abdomen,  of  a  rabbit.  On  the  folIowinK  da; 
tbure  was  cuneiderable  anelliug  at  thii  poiut  of  inocutatiou.  This  continued  fur  sev- 
eral days,  when  it  subHided.  Tlie  rabbit  died  February  10, 1894.  It  wati  very  much 
eiuuciated,  hut  no  bacteria  were  found  iu  the  organs,  either  iu  oover-glasa  preparft- 
tions  or  in  culture's. 

Januury25,  1894;  Fowl  No  1  was  found  dead;  verymnch  emaciated.  The  left 
eye  waa  covered  with  a  thin  layer  of  a  friable,  yellowish  exudate,  composed  of 
broken-donn  celJa  and  bacteria.  No  Qbrin  discovered.  The  nictitating  membratM 
tbickened;  cornea  opalescent.  The  mucosa  of  Ilie  nares,  mouth,  and  pharynx  were 
apparently  normal.  No  lesions  were  found  iu  the  internal  organH.  Culture  media 
inoculated  with  small  pieces  of  the  liver  remained  clear. 

Two  white  DiLce  were  inoculated  aubcntaueously  w  ith  bits  of  the  exudate  from  the 
eye.    Tbey  died  ou  the  fourth  and  sixlb  days,  respectively,  after  the  inoculation. 

From  the  organs  of  the  inoDee  which  died  ou  the  sixth  day  a  nonmotile  bacillus, 
resembling  morphologically  and  in  its  cultural  characters  the  bacillus  of  rabbit  sep- 
ticsmia,  was  Isolatt^d.  Experimental  auimuls  iuoculated  with  small  qaautitles  of 
culture  remained  well.  This  bacillus  was  carefully  studied  and  retained  in  subcul- 
tures tmtil  the  foil  of  1S94,  when  a  rabbit  inoculated  intravenoualy  with  a  moderate 
qnantlty  of  pure  cultnre  died '  on  the  second  day  with  lesions  similar  to  those  pro- 
duced by  the  slightly  attenuated  bacillus  of  rabbit  septiciemia, 

'  Tbe  term  fowl  is  used  in  tliia  article  in  its  restricted  sense,  referring  to  Oalltt* 
dome*lioM  oniy.    This  disease,  however,  is  said  to  altect  several  other  species. 
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Thi^  rnonse  whicb  died  on  tbe  fourth  day  exhibited  an  enlarged  and  diacolored 
spleen.  The  other  organs  worf  normal  iu  appoarnnoa.  A  cover-KlaM  preparntioa 
■hoired  it  to  contain  a  large  number  of  bacilli.  Tabei)  of  agar  and  bouillon  inutn- 
lated  with  bits  of  the  Hploen  pnip  developed  into  pure  culturee  of  a  motile  bacilliia, 
which  was  subsequently  found  to  be  possesaed  of  marked  pathogenic  properties. 
Althongb  fatal  to  sncb  a  large  number  of  experimental  animaU,  experiments  to  pro- 
duce adiiteane  in  fowls  similar  to  the  one  from  whicb  it  was  obtained  gave  negative 

NotwithstandinK  the  marked  pathogenesiHof  this  organiam,  its  ciiltnral  and  pUysin- 
logical  nuuifeatatione  showed  it  to  be  oloaely  related  to  Bacitlut  coU  vommuiiu.'  tboitgU 
differing  ttoia  it  in  several  important  particulars. 

FokI  Xo.  t. — January  4,  1894:  This  fowl  appeared  to  be  well  eiceptinj;  a  protii- 
beranee  beneath  the  left  eye.  In  order  to  exuuine  this  tboroagbly  the  fuwl  wus 
killed  with  chloroform.  The  autopsy  showed  much  emaciation.  Tbe  protuberauce 
consisted  of  an  encysted  tumor  lyipg  imuiedintely  beiieath  the  conjunctiva.  It  was 
about  2  cm.  long  and  abont  ooe-balf  as  thick.  Upon  nection  it  was  found  to  contuiii 
■  yellowish,  caseous  substance,  which  emitted  a  peculiar,  penetrating,  and  repulsive 
odor.  Tbe  nasal  duct  was  clear.  The  eye  itself  waa  not  visibly  alTected.  .  The  liver 
was  unusnally  fatty,  in  the  left  lung  were  a  few  hepatized  areas.  Other  organs 
appeared  to  be  normal. 

Corer-glasa  preparations  made  from  the  caseous  substance  contained  many  bac- 
teria. Those  from  the  other  organs  showed  uo  microorgauisms.  Kroni  tbe  cuseouH 
substance  a  large  number  of  cultures  were  made  m  agar,  bouillou,  glycerin- agar, 

'On  account  of  the  importance  of  considering  all  bacteria  pnasehited  of  pathogenic 
propertiee,  of  however  slight  degree  of  virulence,  the  more  significaut  charai'ters 
and  properties  of  this  bacillus  are  appended. 

Morphology. — A  small,  actively  motile  bacillus,  varying  in  length  from  1.2  to  2  ii, 
ends  roanded.  It  is  appreciably  larger  in  bouillon  tbau  in  agar  cnltiirfs.  FlagcJln 
easily  demonstrated.     Stains  readily  with  tbe  ordinary  aniline  dyes. 

Culture  duiraeUri. — On  agar  it  develops  in  twenty-four  hours  into  a  modKratfly 
vigorous  moist'appearing.  glistening  growth  of  a  neutral  grayish  color.  Tliu  growth 
is  not  viscid.  When  isolated  tlie  colonies  are  round,  slightly  convex,  varying  from 
1  to  3  mm.  in  diameter.  In  gelatin  tbe  growth  is  very  froble  in  stick  cultures. 
After  forty-eight  to  seventy-two  hours  a  delicate  grayish  growth  appears  along  the 
needle  track.  The  colonies  iu  plate  cultures  appear  on  the  hocouiI  day  as  minute 
grayiflh  points.  On  potato  the  day  after  inoculation  at  36"^  C.  a  light,  Inmon-ycl- 
low  colored  growth  appears.  At  the  end  of  from  fi>ur  to  six  days  the  growth  biiH 
increased  slightly  in  quantity;  the  color  is  somewhat  darker.  When  cultivated  in 
peptonized  bouillon  the  fluid  becomea  heavily  clcuidcd  in  twenty-four  hours.  After 
abont  three  days  a  thio,  friable,  grayish  membrane  forms  over  tbe  snrrace  of  tbe 
liquid.  The  reaction,  which  at  first  is  faintly  alkaline,  becomes  slightly  acid,  but 
subseiinently  strongly  alkaline.     It  does  not  grow  iu  aciil  bouillon. 

The  casein  of  milk  is  precipitated  Iti  from  two  to  three  days.  It  is  faintly  acid  in 
reaction.    In  about  seven  days  tbe  casein  becomes  linn  aod  covered  with  a  clear 

Iu  action  npon  sugars  is  very  constant.  Dextrose  and  lactose  are  fermenti;d  with 
tbe  formation  of  gas.  In  botb  cases  46  per  cent  of  tbu  capacity  of  the  closed  Uriincli 
of  the  fermentation  tube  is  filled  with  gas.  Tbe  proportion  of  CO,  to  the  H  In  the 
gas  varies  slightly  with  the  two  siignrs;  iu  the  dextrose,  it  is  3:11,  in  the  lactose 
4:11.  The  prodnction  of  gas  is  completed  in  from  .three  to  four  diiys.  Fermcnla- 
lion  tnhes  containing  saccharose  bouillcm  become  uniformly  clouded  tbroughoiit, 
strongly  alkaline  in  reaction,  but  no  gas  is  farmed. 

A  marked  indol  reaction  was  obtained. 

I'atkogtue*!*. — When  isolated  this  organism  was  fatal  to  white  mice  In  A^tn 
twentf-fooT  t4)  forty-eight  boors  when  iuuculated  subcutaneously  with  &om  one  to 
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gelatin,  blood  iemni,  bouillon  contsining glucose  in  femieiitntion  tnhes,  and  anftero- 
bic-agnr  eultiirpB.  From  these  two  ntTobic  bacilli  mill  one  atreptococcua  irere  iso- 
lated, all  of  which  were  harmlexs  Tor  experimvntul  auimiils. 

FowUJffoi.  S,  4,  ami 5, —When  reoeiveil  these  Towls  exhibited  a  very  ilight  qnan- 
titj  of  a  mncuH-lilie  exGdat«  in  the  nasal  cavitiea.  They  were  thought  at  the  time 
to  be  the  best  cases  for  an  experiment  to  test  the  i-ontagiousness  of  the  disease,  and 
very  soon  after  their  arrival  they  nere  penned  with  six  healthy  fun- Is. 

Febrnaty  21, 1894:  About  seven  weets  later,  rabbit  No.  144  was  inoculated  Huhcil- 
taneoosly  with  a  loop  of  the  nasal  discharge  of  fowl  No.  3.  February  23  the  rabbit 
was  found  dead.  Thi>  autopsy  showed  a  slight  purulent  intiltration  into  tbesnbca- 
taneous  tissues  at  the  point  of  inoculation.  The  spleen  was  slightly  enlnrged  and 
of  a  dark,  purplish  color.  The  liver  was  hypera?mic,  and  the  cortex  of  the  kidneys 
deeply  reddened,  due  to  injected  blood  vessels.  There  were  several  punctiform  hem- 
orrhages beneath  the  serosa  of  ileum  and  lower  colon.  The  Inogs  nerc  markedly 
emphysematous.  Stained  cover  glaae  preparatiuns  made  fronithe  blood,  spleen,  and 
liver  showed  iiinumerahle  short  roil-shaped  bacteria  with  ends  rounded,  iisnally 
esbibiting  light  or  nustainod  centers.  Pare  cultures  of  Ibis  bacillus  were  obtained 
ttoxa  the  spleen  and  blood. 

February  24;  A  second  rabbit  (No.  145)  was  inoculated  siibcutaneausly  with  the 
nasal  discharge.  It  was  found  dead  at  4  p.  m.  Febniary  25.  The  autopsy  and  bac- 
teriological examination  revealed  the  same  condition  and  results  as  those  described 
for  rabbit  No,  144. 

foirl  So.  3. — February  Ki:  This  fowl  was  found  dead.  It  was  very  much  emaciated. 
The  nasal  cavities  were  occlnded  with  a  thick  mu co-purulent  substance.  AC  the 
external  nares  it  had  a  yellowish  color  and  was  ilried  down  into  a  flriii,  crust-like 
mass.  Throughout  the  nasal  passages  to  the  posterior  opening  tbe  substance  was 
lighter  in  color  and  very  viscid.  The  eyes  were  not  affected.  Tbe  internal  organs 
appeared  to  be  normal.  Tabes  of  culture  media  inoculated  from  the  liver  and  blood 
remained  clear.  The  fact  that  two  rabbits  hod  bei'u  recently  inoculated  from  tbe 
nasal  discharge  with  like  fatal  rosiiItB  precluded  the  necessity  of  further  inocula- 

two  drops  of  a  pare  bouillon  culture.  The  lesions  worn  chnrarteri^etl  by  cedeina 
about  tbe  place  of  iojection,  and  an  enlarged  and  discolored  spleen.  Qtay  mica 
remained  well  after  a  similar  injection. 

A  short  series  of  inoculations  were  ma<le  in  white  mice,  and  gray  ndce  siiccnmbed 
to  tbe  inoonlation  with  a  culture  from  the  spleen  of  the  second  white  mouse  that 
died.    Tbe  lesion  fonnd  was  a  much  enliirged  spleen  as  in  white  mice, 

A  gninea-pig  Inoculated  in  the  abdnminal  cavity  with  0.3  cc.  of  a  bouillon 
culture  was  fonnd  dead  on  tbe  following  morninp;.  Tbe  abdominal  organs  were 
covered  with  a  grayish  exudate,  which  was  in  the  form  of  shreds  over  the  intestines. 
A  few  ecchymoses  beneath  the  pleura  aud  peritoneum.  The  [leritoueal  exudate 
ontalneil  innnmcrable  bacteria. 

Rabbits  are  not  susceptible  to  subcutaneoas  or  small  intravenous  injections  of 

A  fowl  inoculated  in  the  wing  vein  with  0.3  cc.  of  a  bouillon  culture  died  on  tbe 
second  day.  The  organs  contained  very  few  bacilli.  Tubes  of  culture  media  inocu- 
lated with  bits  of  the  liver  developed  into  pure  cultures  of  this  bacillus. 

A  fowl  inoculated  snbcutaneously  with 0.6  cc.  of  a  bouillon  cnltnre  died  in  foity- 
fonr  days.  No  bacteria  we^e  found  in  the  organs  and  no  lesions  were  discovered. 
The  cause  of  death  is  questionable. 

A  large  number  of  inoculations  wore  made  beneath  the  conjunctiva  of  fowls,  bnt 
no  lesions  were  produced.  Loops  of  the  growth  from  agar  cultures  were  rubbed 
cuverthe  conjunctiva  and  into  tbe  nasal  cavities  with  negative  results. 

Four  fowls  were  fed  with  240  cc.  of  bouillon  cultures  of  this  bacillus  mixed  with 
« little  mill  food.     They  remained  perfectly  well. 
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tioniftt  thia  time.  The  bacillus  obtained  ttom  rabbita  Nob.  144  and  145  itib  exceed- 
JDgly  abundant  in  the  nwal  discharge,  and  eapecially  no  in  preparatioDa  made  ftom 
•crapiugB  of  the  nasal  nincosa. 

F«KtSo.4. — This  fowl  had  preaeoted  external  appearancessimilarla  thoMoribwl 
Ko.  3. 

Febniar;  24:  Babbit  No.  97  was  inocnlated  BnbcutaaeoDslf  with  a  loop  nf  the 
Dual  diacharge.  It  was  found  dead  on  tho  follnwing  morning.  The  eiamination 
■bowed  itA  or^nB  to  contain  innumerable  bacteria  identical  with  those  foaud  in 
rabbiu  inoculated  from  fowl  No.  3. 

F«kI  Ko.  J.^Like  Non.  3  ami  4,  this  fowl  BuRered  appai»utl;  from  a  naaal  catatrh. 
The  eyed  and  mouth  were  normal. 

Pebriiarf  28:  Babbit  No.  149  was  inoculated  with  the  nasal  discharge.  The  rab- 
bit died  in  lesB  thau  twenty-four  hours  ftom  septii'iemia,  the  same  an  the  rabbita 
inoculated  from  fowls  Nob.  3  and  4. 

Fowls  Xos.  4  anil  5  died  soon  after  the  inoculations  into  rabbits  were  made.  They 
•Fere  not  brought  tu  the  laboratory,  but  exnniined  at  the  i-xperiment  station  by  Dr. 
F.  L.  Kilbome,  wbu  reported  them  to  beuiucb  emaciated  and  the  nasal  cavities  lulled 
Titli  a  mui^o-puruleut  substauiic.  llie  bacteria  obtained  in  pure  cultures  troia  the 
rabbiu  inoculated  from  fowls  N'os.  3,  4,  and  5  were  carefully  studied  and  compsred 
and  found  to  bo  iileotical  in  uiorpbulogy  and  cultural  characters  niid  to  resemble 
Ibe  bacilttia  of  rabbit  Heptincmta.  The  bacillus  obtained  from  fowl  No.  1  was  not 
dieliuguishable  from  it  exi-cpt  in  its  degree  uf  virulence. 

The  six  fowls  pemiodwitli  fowls  Kos.  3,  i,  and  5  from  the  latterpart  of  Decnuber, 
18S3,  until  the  middle  of  February,  ISfli,  remained  perfectly  well.  Thediseaseiu  the 
affected  ones  remained  confined  to  the  uasnl  cavities.  In  this  experiment  all  the  fowla 
drank  ttoia  a  small  basin,  and  tlieir  food  was  kept  in  a  dish  arranged  so  that  they 
were  all  compelled  to  eat  from  it.    The  disease  was  not  contracted  by  the  exposed 

II. 

Ill  October,  1894,  foar  fowls  were  received  from  Mr.  W.,  of  Newbern, 
N.C.  Ill  ail  accotiipauyiiit;  letter  be  statuil  that  tbey  were  8Utl'ering 
from  a  disease  whicU  was  called  cl1ole^4^  and  which  had  killed  buadreds 
of  fowls  about  Xewberu  during  the  Runiiner  and  early  fall. 

All  of  the  fowls  (Nos.  6."»,  6fl,  (i7,  and  08)  were  adults  of  a  mixed  breed. 
Upon  inspection  two  of  them  were  found  to  he  apparently  well  and  the 
other  two  were  sufieriug  from  an  exudate  over  the  conjunctiva  of  one 
eye  and  the  mucosa  of  the  nasal  passages.  As  this  disease  was  re- 
ported to  be  contagious  it  was  tliought  that  the  apparently  well  fowls 
(Sos.  GG  and  67)  had  simply  been  exposed,  and  consequently  they  were 
kept  for  a  cousiderable  time  waiting  for  the  disease  to  develop.  They 
were  subsequently  chloroformed  and  careftdly  examineil,  but  no  lesions 
were  found  in  either  case,  and  culture  media  iuoculat«<l  with  pieces  of 
the  organs  remained  clear. 

finri  iVa.  fi5  was  chloroformed  soon  after  its  arrival  and  carefully  examined.  It 
was  much  emaciated.  The  left  eye  wub  covered  with  a  thick  yellowish  exudate, 
which  w:is  somewhat  elaittic.  The  microscr>pic  examination  ahoweil  small  and  l.irge 
round  cells  and  bacteria.  A  llbriu-like  aubstauce  v,a»  present  in  moderate  quanti- 
ties. The  exudate  was  firmly  attacheil  to  the  cornea  but  not  to  the  conjunctiva 
cohering  the  inside  oi  the  lids.  The  mucosa  of  tiie  nares  and  mouth  appeared  to  be 
normal.  The  intestines  were  slightly  reildened,  due  t«  injectiou  of  blood  Tesnels. 
They  coutained  a  large  number  of  ruuud worms  and  several  tapeworms  attached  to  the 
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mnooM.  In  the  inteetinal  wall  were  Mveral  nodulea.'  Th«  other  organa  appealed 
ttf  be  Dormol. 

Tobes  of  culture  media  inornluled  with  the  liver  remaioed  clear.  A  tube  of  agar 
inoculated  with  the  exadate  frum  the  eye  developed  into  a  pure  cnltnre  of  a  nwtUe 
bacillus  belaii);ing  to  the  colon  group  nf  bacteria. 

FolBl  A'o.  50  wa8  iuocalated  iu  both  eyes  with  bits  of  the  exudate  from  the  eye  of 
fowl  No.  66.  The  luncoea  of  the  conjunctiva  over  the  lower  lids  were  scraped  and 
the  ezndate  thoroughly  rubbed  into  the  irritated  eurface.  The  inocolation  wound 
healed  rapidly  aud  the  even  8uli8ec[uently  remujned  well. 

Fcwl  ^0.65  was  chloruformeil  and  exauiiued  November  9.  Fowl  verymnch  emaci- 
ated. The  left  eye  woe  covered  with  a  cheesy,  yellow  iah,  rather  firm  eiudate,  which 
formed  a  cap  over  the  eye  and  wliich  was  easily  reoioved.  It  emitted  a  strong  putrid 
odor.  The  eye  waa  much  flatt«ned  and  the  cornea  had  an  opalescent  appearance. 
The  poateriol  portion  of  the  eye  was  normal.  The  eaucer-shaped  exudate  was 
looeely  attached  to  the  coojunctiva  over  the  lids  aii<l  coruea.  There  was  a  small 
amouDt.of  firm  cheesy  exudate  in  the  nasal  cavities.  The  mueoBa  of  tbe  raouth  aud 
pharjnx  was  normal  in  appearance.  The  liver,  aplcen,  kidneys,  inteetineo,  and  langa 
also  appeared  to  be  normal.  Although  the  fowl  was  emaciated,  it  is  highly  prolia- 
We  that  the  exudate  in  the  eye  would  noon  have  sliiughed  and  that  recovery  would 
have  followed.  The  appearancH  of  the  nasal  mucosa  indicated  tbat  the  cheesy  sub- 
stance in  the  sasal  passages  had  coiue  from  the  eye,  having  coagulated  after  passing 
through  the  lachrymal  duct.     The  disease  appeared  to  be  localized  in  the  left  eye. 

Foxta  Not.  64  and  SB  were  inoculated  by  scraping  the  mucosa  of  the  eonjnuctiva 
and  pharynx  and  thoroughly  rubbing  the  irritated  surface  with  the  exudate  from 
the  eye  of  fowl  Ko.  68.  The  inoculation  wound  healed  and  the  fowl(<  remained  well. 
About  ten  days  later  they  were  reiuocnlated  iu  a  similar  manner  with  the  growth 
ftom  an  agar  culture  made  from  the  eye  of  fowl  No.  68.     No  lesions  were  produced. 

m. 

Id  tbe  fiill  of  ISdl  several  chickeus  sufferiog  from  tbis  disease  were 
examined  from  the  Hock  belonging  to  Mr.  T.,  who  resided  near  Alexan- 
dria, Ya.  The  insidious  nature  of  certain  forms  of  tliis  malady  is  well 
illustrated  by  tliis  outbreak.  Several  healthy  young  chickens  were 
desired  for  experimental  puriMises,  and  Mr.  T.  rejwrted  that  he  jrassessed 
some  very  thrifty  chickens  of  the  desired  age,  and  his  account  of  the 
history  of  his  fowls  showed  that  the  place  had  been  free  iVom  fowl  dis- 
eases for  several  years.  Xine  of  the  chickens  were  secured  and  placed 
on  the  experiment  station.  A  few  days  later  two  of  them  were  brongbt 
to  the  laboratory,  where,  upon  inspection  prior  to  their  use,  they  were 
found  to  be  sufieriiig  with  an  exudate  which  covered  the  greater  part 
of  the  mucosa  of  the  mouth  and  pharynx.  The  other  seven  chickens 
were  examine<l  by  Dr.  Schroeder,  di^el^to^  of  the  station,  who  found  a 
few  of  them  to  be  similarly  affected.  The  remainder  appeared  to  be  well, 
but  were  subsequently  attacked.  Some  of  these  were  allowed  to  die, 
and  others  were  killed  in  the  earlier  stages  of  the  disease  for  exam- 


■  During  the  summer  uf  1694  numemus  fowls  were  found  to  be  affected  with  a 
disease  of  the  Intestines,  due  to  tbe  presence  of  tapeworms.  This  <lisease  is  espe- 
cially interesting,  owing  to  the  T(>seinblance  of  its  lesions  to  those  at  tnberculoala. 
Ihave  described  it  somewhat  fully  in  an  article  entitled  "A  Nodular  Tieniasiaof 
Chickens,"  to  appear  in  a  furthcoming  report  of  this  Bureau. 
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inatioQ.  Mr.  T.  states  that  later  iu  the  fall  he  lost  a  few  chickeas 
from  this  disease,  and  a  large  namber  were  affected  which  recovered. 

Fmcl  Xo.  60  was  brought  to  the  laboratory  October  17.  On  tbe  following  day  it 
was  fouod  sittiiig  in  a  crouched  position,  featheni  cuflled,  and  tbe  head  drawn  cloae 
to  the  Ijody.  It  breathed  through  the  moutb.  Tb«  eyes  were  nanalij  olos«d;  aa 
eindateoutheconjuDctiva;  temperature  1(%"F.  The iymptomsappareDtlj Improvad 
during  the  next  few  days,  bat  on  the  morning  of  October  22  it  was  fonnd  dead. 
Thia  chicken  waa  almut  2  montha  old  and  was  mnoh  emaciated.  On  the  lower 
aide  of  the  cornea  of  the  right  eye  ther«  was  an  area  about  2  by  1  mm.  covered  with 
*  grsyiBh  exnilat«  looeely  attached  to  the  cornea.  The  mneosa  over  the  entire  left 
side  of  the  month  was  covered  with  a  yellowish  exudate  one-fonrth  to  2j  mm.  in 
thickneea.  It  was  easily  removed  and  exceedingly  friable.  The  mucoaa  of  the 
pharynx,  larynx,  and  nares  was  aormal.  The  internal  organs  appeared  to  be  nor- 
mal. Cnltures  made  from  the  exudate,  liver,  and  kidneys  contained  a  variety  of 
bacteria,  which,  however,  were  not  isolated  and  studied  in  pure  culture. 

FoibI  A'o.  S9  was  received  at  the  laboratory  at  the  same  time,  and  it  mauifested 
symptoms  similar  to  those  described  for  Ko.  60.  After  a  few  days  the  symptoms 
showed  a  general  improvement,  which  continued  until  October  20,  when  it  was 
ohlorofonued  for  examination. 

The  autopsy  showed  the  fowl  to  l>e  very  much  emaciated.  The  mucoea  of  the 
DAiee  and  the  conjunctiva  was  normal.  On  the  floor  of  the  mouth,  on  each  side  of 
the  tongue  and  extending  back  na  either  side  of  the  larynx,  there  was  a  band  of 
grayish  exndate  about  2  mm.  in  width,  lirmly  adhering  to  the  mucosa.  In  micnv 
Bcopic  section  the  exudate  waa  found  t«  be  composed  for  the  greater  part  of  ronnd 
cells  and  bacteria.     (8eo  Pi.  VI,  fig.  3.) 

The  internal  organs  were  normal  in  apiwaraoce.  Tubes  nf  agar  inoculated  with 
bits  of  the  liver  and  kidney  developed  into  cultures  containing  several  forms  of  bac- 
teria, including  a  micrococcus  frequently  encountered  and  Haeillui  colt  comntunit. 

A  gninea-pig  was  inoculated  snbcataneously  with  n  Rmall  piece  of  the  exudate, 
iDclnding  snbjacent  muscle.  A  small  swelling  developed  at  the  place  of  inoculation. 
Five  days  after  inoculation  the  guinea-pig  wna  chloroformed  and  examined.  At  the 
place  of  injection  the  subcntis  wan  inflltrated  with  a  pasty,  purulent  eabstance  over 
an  area  of  5  by  3  oui.  The  adjacent  muscle  necrosed.  Thoracic  and  abdominal 
organs  normal  in  appearance.  No  bacteria  were  found  iu  cover-glass  preparations 
and  Bubseqnently  iu  cultures  made  f^om  the  organs.  The  pus  in  the  local  absceas 
contained  Innumerable  bacteria,  apparently  of  tlie  same  species.  Bouillon  and  agar 
iooculated  from  the  inHltrated  substance  developed  into  pure  cultures  of  a  oonmotile 
bacillus,  which  was  carefully  utadied  and  found  to  be  similar  in  its  pathogenesis  and 
cultural  oharactera  to  that  of  slightly  attenuated  rabbit  septicaemia. 

Foiel  Xo.  69. — In  the  latter  part  of  October  this  fowl  was  attacked,  and  a  thick 
exndate  formed  on  the  larynx.  November  2  it  was  cbloro formed.  The  eyes  were 
covered  with  exudate  which  agglutinated  tbe  lids.  Upon  opening  the  lids  the  exu- 
dal«  was  easily  removed  from  the  conjunctiva  covering  the  lids,  but  it  was  firmly 
attached  to  tbe  cornea.  The  exudate  formed  saucer-shaped  caps  which  covered  the 
eyes,  being  2  mm.  thick  over  the  cornea,  gradually  thinning  out  to  a  sharp  margin. 
About  the  margin  of  the  firm  exudate  was  a  small  i|iiantity  of  partially  coagulated 
mncone  substance.  The  mucosa  of  uares  normal.  Od  both  the  anterior  and  poste- 
rior sides  of  the  laryngeal  opening  there  was  an  area  about  3  mm.  in  width  covered 
with  a  grayish  exudate  adhering  firmly  to  the  mucosa.  It  was  removed  with  diffl- 
cnlty,  leaving  a  raw  surface.  The  kidneys  were  mottled  with  grayish  liues,  due  to 
Urge  qaanlities  of  nrates  in  certain  of  tbe  tubules.  Other  orgaoa  appeared  to  be 
normal. 

IfovemberS:  Babbit  No,  216  was  inoculated  subcutaueousty  with  a  small  quantity 
of  tbe  coagulated  mncos  ftom  the  eyes. 


1  by  Google 


48  INFECTIOUS   DISEASES    AMONG   POULTRY. 

Novembers:  Rabbit  found  dead  this  luomitig.  At  tbe  point  of  luoculatiou  tbe 
snbcutis  waa  inflltrated  with  a  purulent  Htibstance  over  au  ares  2  by  5  cm.  The 
pleura  over  the  luDgs  and  pariutea  was  covered  with  a  thin  cellnlar  exudate. 
LoDgs  hjpenetuic.  Spleeu  miii-li  eulargud  and  dark  colotwl.  Kidneys  lijpenemic. 
The  liver  mottled  with  areas  covered  with  adelioato  grayish  exudate.  The  mucosa 
of  the  lower  cuIoq  sprinkled  with  punctifonu  liemorrhaKes.  Cover-glass  prepara- 
tions from  the  organs  coDtalued  innumerable  short  bacilli  with  ends  rounded.  Pola- 
staiu  not  marked. 

Rabbit  Xo.  225  was  inoculated  with  0.3  co.  of  a  bouillon  culture  obtained  from  t^e 
apleen  of  rabbit  No.  213.  It  was  found  dead  on  the  fourth  day  with  lesions  similar 
to  those  fonnd  in  rabbit  Xo.  215.  Stained  cover-glims  preparations  made.t^m  the 
liver  (Lud  spleen  contained  innuiniMable  polar-stained  bacteria.  Pure  oulturea  or 
this  organism  were  obtained  from  the  liver.  A  guiueu-pig  inoculated  into  tbe  abdom- 
inal cavity  with  0.3  cc.  of  a  bouillon  cultnre  fiom  rabbit  215  died  within  twenty 
four  hours.    A  Hubcutaneous  inoculation  with  a  similar  quantity  produced  death  iu 

FoH-l  Xo.  7f  was  received  at  tbe  same  time  as  No.  69  and  chloroformed  for  exami- 
nation. Much  emaciated.  The  left  eye  was  closed,  the  lids  agglutinated  together; 
the  eye  was  covered  with  n  yclluwish  cheesy  exudate  adhering  quite  liraily  to  the 
cornea.  It  gave  off  a  disagT<«abte  oilor.  The  exudate  had  sloughed  from  the  con- 
junctiva of  tbe  liils.  In  the  nasal  passages  tliere  was  a  small  amount  of  cheesy  exu- 
date. Mucosa  of  month  normal.  Tbe  internal  organs  appeared  to  be  normal.  No 
cultures  were  made. 

Fovl  jVo.  71  waa  found  dead  November  5.  Thin  fowl  was  much  em»ciated.  The 
left  conjunctival  sac  contained  considerable  semiliqiiid  snlMtaoce.  The  mucosa 
waa  slightly  reddened  and  the  cornea  hod  an  opalescent  appearance.  No  utber 
leeione  were  found.  Cultures  made  from  the  oindate  in  tbe  eye  contained  several 
forms  of  micrococci  aud  a  short  nonmotile  bacillus. 

Rabbit  No.  223  inocnlated  Bubcutaneonsly  with  the  liquid  from  tbe  eye. 

November  12  the  rabbit  wati  founiL  dead.  The  autopsy  ahoweil  extensive  pnmlent 
inflltratiuu  into  tbe  subcutaneous  tissue  about  the  point  of  inuculaticin.  The  tho- 
racic and  abdominal  organii  were  cosered  witli  a  thin  grayish  exudate  composed  of 
cells  and  bacteria.  S|deeu  enlarged;  pulp  soft.  No  bacteria  were  found  in  cover- 
glass  preparations  from  tbeorgans,  but  in  those  from  the  exudate  there  wereianiimer- 
able  short  bacilli  with  ends  ronnded,  frequently  exhibiting  a  polar*HtalD.  Pure  cul- 
tures of  this  bacilliiB  were  obtained  from  the  spleen  and  liver. 

November  14;  Fowl  No.  64  was  inoculated  in  the  con  tunc  tiva  with  0.2  ce.  ofa 
bouillon  cultnre  of  the  bacillus  obtained  from  fowl  No.  71,  On  the  following  day 
there  was  much  swelling  of  the  eyelid.  The  swelling  increased,  withaocompanying 
reddening,  for  abont  two  dnyi,  when  it  begau  Co  subside  aod  finally  entirely  disap- 
peared.   The  fowl  continued  well. 

November  14:  Fowl  No.  65  (previously  inoculated  on  the  mucosa  of  head)  was 
inoculated  in  the  wing  vein  with  0.3  cc.  of  a  fresh  bouillon  cultnre  of  this  bacillns. 
The  fowl  remained  well. 

Two  email  chickena  were  inoculated  beneath  the  mucosa  of  the  moutli  and  also 
the  conjunctiva  with  several  drupe  of  a  pure  culture  of  this  bacillus  without  pro- 
ducing any  appreciable  olfect. 

Fowl  No.  73  was  found  dead  November  7.  It  was  much  emaciated.  A  thin  gray- 
ish enbatance  covered  tbe  cornea  from  which  a  nonpathogenic  baeillus  was  iso- 
lated. No  leeiona  conid  be  found,  and  culture  media  inoculated  from  tbe  organs 
remained  clear. 

FokI  No.  7S  was  fouud  dead  November  9.  It  was  much  emaciated.  The  conjunctiva 
am.  mucosa  of  the  uares  were  normal.  Tbe  roof  of  tbe  mouth  and  tbe  pharynx 
were  covered  with  a  tbiclc  grayiHb  eMudale.  which  was  remove<l  with  diSlcuIIy,  leav- 
ing a  raw  surface.    Tbe  entire  tongue  was  eiirrouuiled  with  a  thick  exudate,  which 
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n«'«Mi]y  reoiuved.  Tbe  examination  uf  Hoctiuiia  allowed  ft  ivllinliltration  e\t«niA- 
isig  til  rough  tbe  ngicoaa  into  tho  subjacent  miiticles.  No  otlicr  leHJoiis  were  f6iiiiil. 
<Oa  BccoQut  of  a  Hcarcity  of  rabblt«  no  inoculations  vera  made  (torn  this  fowl. 

Fowl  Xo.  73  wusfonnil  deail  Nov  ember  22,  FowlcODsidertiblj-eniaciallBil.  ITieheft 
Njf  e  was  covered  with  a  thii'k  necrotic  exudate,  which  waa  eaatly  t'eimivetl  from  both 
ithe  cyBjmd  conjunctiva  of  the  lid.  The  exudate  extended  through  the  uaaal  duct 
iinto  tbe  aares.  In  tbe  poaterior  uarea  the  exudate  van  bordered  liy  a.  layer  of  a  gray- 
iish,-imone-lilLe  anbetance.  Small  areas  on  the  roof  of  the  month  and  about  the 
rgltfOlis  were  covered  with  a  grayish,  Grmly -adhering  exudate,  wbich  left  a  raw 
witrTure  upon  removal.     Xn  other  lesion  discovered. 

'Kovember  22:  Rabbit  No.  226  inoculated  Hubcutaueouitly  with  ttiu  itiiiuua-lika 
uubstance  from  the  naree. 

November  23:  Rabbit  fniiiid  deitd  Hiis  morning.  Owing  to  the  large  amount  of 
exudate  injected  beneatli  the  skin  tlie  local  leaion  wan  iinnsually  severe.  The 
abdominal  visc«ra  were  byperiHmic.  Cover-glass  preparations  maile  from  the  otgniw 
contained  many  elongated  bacteria.  A  pure  cnlttire  of  u  iioiimatile  bacillus  waa 
obtained  bmn  the  liver.  A  rabbit  inoculated  subcutaneonsly  with  0.3  cv.  of  tilia 
cnltnredMil  of  septiciemia  in  leas  than  twenty-four  hours.  This  bacillus  whs  iden- 
tleaJ  ia  ila  morpliology  and  cnltuial  characters  with  those  obtained  ftooi  fowls  Xoa. 

IV. 

In  October,  1894,  a  severe  epizootic  was  reported  to  have  occurred 
aunong  fowls  belonging  to  Mr.  P.,  residing  on  Bennings  road,  in  the 
District  of  Culambia.  Mr.  P.  stated  that  a  couniderable  mimber  of  his 
fowls  had  died  from  what  he  thought  to  be  diphtheria,  on  account  of 
ithe  grayish  membrane  observed  on  the  mucosa  of  the  mouth  and 
'pharynx.  Unfortunately,  he  did  not  notify  us  of  this  disease  until  it 
was  nearly  over,  so  that  we  had  an  opimrtunity  of  examining  only  the 
three  last  fowls  affected.  Two  of  thene  wera  not  received  until  some 
time  after  death,  and  the  other  died  on  the  third  day  afti-r  its  arrival. 
The  results  of  these  examinations  at-e  api>endetl : 

Fmol  No.  ^.— This  fowl  was  received  at  the  expt-Timent  station  October  9.  It  Waa 
foond  dead  on  the  morning  of  October  12.  Fowl  very  much  emaciated.  The  mucosa 
of  nares,  mouth,  and  pharynx  uppeare«l  to  be  normal.  No  tes'OUH  were  found  iu  the 
internal  organs  excepting  a  few  nodoles  due  to  certain  forms  of  tuiienoniis  in  tbe 
isteatlue.  Corer-glasa  proparations  or  the  bloml  and  liver  Bliowe<t  no  bacteria,  lu 
those  fh>m  the  kidney  a  very  few  short  bacilli  with  rounded  euila  weru  obaerveil. 
Tubes  of  bouillon  were  inoculated  with  bits  of  the  blood,  liver,  nn<l  kiilney.  The 
tubes  inocntated  with  the  blood  and  liver  ilevelopi'd  into  impure  cultures  of  ordinary 
saprophytic  bacteria.  The  culture  from  the  kidney  contained  a  ahurt  motile  bacillns 
belonging  to  tbe  colon  group. 

FotelNo.Sl. — A  amolt  chicken,  about  10  weeks  old.  It  had  been  dead  about 
twsnty-fonr  hoars  when  received.  Much  emaciated.  Along  tho  cleft  in  the  bard 
palate  there  was  a  narrow  strip  covere<l  with  a  thick  grayish  exudate,  which  waa 
firmly  adherent  te  the  mucosa.  On  tbe  posterior  surface  of  tbe  pharynx  and  also 
about  the  glottis  were  small  areas  covered  with  ii  similar  exudate.  The  left  eye  was 
covered  with  a  firm,  yellowish  niasa  of  necrotic  eKiidat<',  which  wos  easily  removed. 
The  color  of  the  internal  organs  waa  slightly  nltereil,  duo  to  poHt-mortom  changes; 
otherwise  they  appeared  to  be  normal. 

A  guinea-pig  waa  inoculated  subcutaneoiialy  with  a  bit  of  tbe  exudate,  including 
the  subjacent  tissue  from  the  roof  of  tho  month.  A  sllglit  swelling  occurred  at  tbe 
point  of  inocnlation.  Four  days  after  tbe  inoculation  tbe  guinea-pig  waa  vbloro- 
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formed  and  culture  mediu  iououlated  froui  tbe  local  lesiou.  Th«ae  developed  into 
pure  culturea  of  a  motile  bacillus  belonging  to  the  colon  group; 

fmelXo.  6?.— This  fowl  was  received  at  the  same  time  as  No.  61.  The  lesions  wen 
confined  tn  tbe  nasal  jiossages,  which  were  occluded  with  a,  yellowish  cheesy  sab- 
Btauce,  and  the  left  eye,  which  was  covered  with  a  quite  Brm,  easily  removable 
necrotic  exudate.  The  conjunctiva  of  the  lida  were  not  appreciably  affected.  The 
cornea  was  opaque. 

A  goinea-pig  was  iuoculated  with  a  portion  of  the  emdate  ftom  the  nasal  cavities. 
It  was  chloroformed  six  da.vs  later  for  examination.  The  sabcntaneons  tissue  abont 
tlie  point  of  inoculation  was  infiltrated  with  a  purulent  substance  over  an  area  of 
about  1  cm.  in  diameter.  No  other  lesions.  From  the  local  lesions  pnre  cultares 
of  a  motile  bacillus  belonging  to  the  colon  group  were  obtained. 

V. 

This  outbreak  occurred  among  the  fowls  belouging  to  Mr.  H.,  who 
resides  at  Brookland,  D.  C.  He  states  that  he  bad  about  75  fowls,  all 
of  which  were  ill  excellent  eoudition  up  to  the  purchase  of  a  cock,  which 
was  Bubsequeatly  found  to  be  diseased.  A  large  number  of  his  fowls 
became  infected.  They  usually  recovered,  although  several  of  the  badly 
affected  ouea  were  killed.  Late  in  October  Mr.  H.  bron^^ht  a  hen  wbick 
Tas  suffering  firom  the  disease  to  this  laboratory.  This  was  one  of  the 
last  of  his  fowls  t^i  be  attacked.  At  the  time  it  came  under  my  observa- 
tion thedisease  was  cooflned  to  the  left  eye  and  an  area  of  firmly  attached 
exudate  on  the  roof  of  the  mouth.  This  fowl  was  kept  under  observation 
for  several  weeks,  and  cultures  and  animal  inoculations  were  made  £n>m 
the  exudate  as  iudicated  in  the  appended  notes. 

FoKl  No.  &t~ReceivBd  October  20.  The  left  eye  was  considerabl;  swollen,  the  two 
lida  being  agglutinated  together.  The  cornea  had  an  opalescent  appearance.  Rea- 
piralion  apparently  normal.  Temperature  107''  F.  >~owl  sits  with  the  head  drawn 
close  to  the  body.  Tubes  of  agar  and  bouillon  iuocnlated  with  the  exudate  developed 
into  pure  cultures  of  a  nonpathogenic  micrococcus. 

A  white  mouse  waa  inoculated  subcntaneeusly  with  a  loop  of  the  exudate  ftom  the 
eye.  It  remained  well  for  about  three  weeks,  when  it  died.  As  it  was  badly  dec<nn' 
posed  when  examined  no  cultures  were  made. 

Fowl  Xo.  64  was  agnin  inoculated  in  both  eyes  with  the  exudate  ttom  the  eye  of 
this  fowl.  The  exudate  was  thoroughly  nibbed  oo  the  conjunctiva.  Fourdays  later 
the  inoculation  was  repeated.     The  eyes  remained  apparently  perf^tly  well. 

October  22:  A  guiuea-pig  was  inoculated  into  the  abdominal  cavity  with  0.(  cc.  of 
a  bouillon  culture  from  tbe  eye  exudate.     U  remained  well. 

October  24 ;  TLe  left  pye  of  fowl  No.  63  wse  covered  with  a  quite  flnu,  nearly 
white  exudate,  which  causes  it  to  protrude  considerably.  Tbe  lids  were  Unuly  agglu- 
tinated together,  l>eiug  scpiiratcd  with  much  difficulty.  The  lid  was  lined  with  a 
thick,  quite  llrni,  whitish  exudate.  KiclJtatiug  ruenibrane  much  thickened.  There 
were  severnl  areas  of  a  grayish  exudate  iu  the  roof  of  the  month.  Cultnres  in  agar 
and  bouillon  mode  from  the  eye  contained  two  species  of  micrococci.  Tbe  growth 
in  tbe  agar  consisted  of  a  few  colooiea  outy. 

Awhiteiiioase  inorulateil  with  tbe  exudate  was  found  deodon  the  third  day.  From 
the  liver  a  culture  of  a  luicrococciis  was  obtained.  This  orgauism  did  not  prove 
fatal  in  Bubsei]uent  inoculations. 

October  27  the  eye  was  entirely  closed.  The  agglutinated  lids  were  separal«d  and 
a  wedgp-Bhapfd  ninas  of  nerrntic  exudate  wn9  easily  removed.  This  covered  the 
eutire  inner  surface  of  the  lower  lid,  being  thicker  at  the  exposed  or  free  margin. 
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Id  8«otlon  it  was  found  to  b«  composed  very  largely  of  broken-down  ocIIb,  The 
cornea  had  an  opaleaceut  appearance  and  was  decidedly  flattened.  A  Donpatho- 
genio  bftoillas  was  obtained  in  agar  cultures  from  the  eye. 

Kovember  9,  the  fowl  appeared  to  be  improved.  The  eye  was  oDvered  with  a 
yellowish  eindate  which  emitted  a  pecaliar,  otfeusiTe  odor.  It  was  easily  removed 
leavmg  a  ronghened,  nearly  healed  surface.  The  ['omea  was  opaque  and  depressed. 
The  exudate  from  the  muoosa  of  the  mouth  had  sloughed,  leaving  a  healed  surface. 

The  fowl  waa  chloroformBd  for  further  examination.  It  was  much  emaciated. 
The  luteroal  organs  appeared  to  be  normaL  Tubes  of  bouillon  inoculated  Ihim  the 
liver,  apleeu,  and  blood  remamed  clear. 

II. 

A  reyiev  of  the  disease  found  in  the  18  fowls  shows  that  while  there 
are  man?  diHsimilaritieB  in  tbelesionsin  the  diSerenttowIs  they  van  not 
be  easily  conatmed  to  represent  different  diseases.  Altboagb  mnch  of 
the  confusion  which  characterizes  the  popular  conception  of  "roup"  is 
apparent  in  thefragmeutary  history  obtained  of  the  outbreaks,  a  more 
careful  study  of  the  individual  cases  will  show  that  there  is  a  striking 
similarity  between  them.  The  lesions  in  the  fowls  examined  were  for 
the  greater  part  localized  on  the  mucosa  of  the  organs  in  the  head. 
Although  all  of  the  fowls  which  died  were  much  emaciated,  there  were, 
with  few  exceptions,  no  lesions  or  evidence  of  organic  disease  in  the 
internal  organs.  The  cause  of  death  and  the  extreme  emaciation  is 
difficult  to  explain  in  those  cases  where  the  lesions  were  confined  to 
ooe  eye  or  to  the  mucosa  of  the  nares,  excepting  on  the  supposition 
that  some  poisonous  or  tozic  substance  was  absorbed  from  the  seat  of 
the  disease.  In  those  cates  where  the  lesions  were  in  both  eyes,  or  in 
the  month  and  throat,  difficulty  in  finding  or  swallowing  foo<l  affords  a 
rational  explanation. 

A  study  of  the  lesions  revealed  the  interesting  fact  that  in  some  eases 
the  exudate  was  of  acronpons  character,  and  in  others  of  a  diphtheritic 
nature.  In  a  considerable  number  of  the  fowls  the  exudate  was  more  or 
less  sloughed  from  the  underlying  tissue.  The  hypotlieHts  is  suggested 
by  these  varied  conditions  that  perhaps  the  apparent  croupous  exudate 
is  the  first  stage  of  the  diphtheritic  condition,  and  that  the  sloughed 
mass  of  decomposing  exudate  so  frequently  found  is  the  last  or  advanced 
stage.  There  is  a  certain  amount  of  evidence  to  support  such  an  hypoth- 
esis, both  in  the  description  of  fowl  diphtheria  in  Europe  and  in  the 
cases  here  recorded.  The  three  stages  or  varieties  of  lesions  which 
represent  the  types  of  this  disease  as  encountered  in  these  investiga- 
tioDS  may  be  more  definitely  defined  as  follows:. 

(1)  Ad  exudate  of  a  serous  or  muco-purnlent  character  in  the  conjunc- 
tiva or  nasal  cavities.  Ordinarily  this  condition  can  not  be  recognized 
in  the  month.  The  mucosa  in  these  cases  is  apparently  but  slightly 
altered.     (Fowls  Nos.  3, 4,  5,  Outbreak  I,  and  No.  71,  Outbreak  IIL) 

(2)  The  mucosa  over  a  small  or  larger  area  is  covered  witii  a  spread- 
ing exudate  of  a  grayish  or  yellow  color.    It  is  firmly  attached  to  the 
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mucous  membraue,  aud  wben  reiaoved  leaves  a  raw,  bleeding  surface. 
Sections  through  this  exudate  and  the  subjacent  tisBaea  show  that  the 
epithelial  layer  ia  destroyed,  and  the  underlying  tiasae  iuBltrated 
with  cells.  Tbe  extent  of  the  infiltration  varies  in  different  individnals, 
(Fowl  59,  Outbreak  I.) 

(3)  The  mucosa  is  covered  with  a  thick  mass  of  exudate,  varying  in 
color  from  a  milky  white  to  a  lemon  yellow  or  brown.  It  is  eanilf 
removed,  leaving  a  more  or  less  granular  and  healed  surface.  This 
sloughed  mass  is  frequently  dried  at  its  margins  to  the  adjacent  tissue. 
It  emits  a  strong  putrid  odor,  dne  to  decomposition.  The  drying  of  tbe 
margins  prevents  the  fowl  from  expelling  the  exudate  after  it  becomes 
separated  from  the  underlying  tissue.     (Fowl  63,  Outbreak  V.) 

Tbe  evidence  to  support  the  supposition  that  the  three  forms  or  types 
of  exudate  described  are  different  stages  in  the  same  morbid  process, 
as  gathered  from  the  post-mortem  notes  and  bacteriological  study  of  the 
cases  here  reported,  may  be  summarized  as  follows: 

{a)  Abnormal  conditions,  representing  the  intermediate  and.  con- 
necting links  between  the  si>eciftc  types  of  lesions,  were  fre(]uently 
encountered. 

(It)  Although  hut  one  form  of  exudate  was  usually  present  in  a  single 
fowl,  there  were  marked  exceptions,  in  which  two,  and  in  one  case  the 
three,  forms  were  coincident.  Thus  in  fowl  ifo.  75  (Outbreak  111)  the 
eye  was  covered  with  a  sloughed  exudate.  In  the  posterior  nares  there 
was  a  layer  of  mucopurulent  substance,  and  on  the  mucosa  of  the 
month  were  areas  of  a  diphtheritic  exudate.  Fowls  Nos.  09  and  73 
furnish  examples  where  the  diphtheritic  process  and  the  sloughed  exu- 
dates were  present. 

(c)  The  same  species  of  a  pathogenic  bacillus  was  associated  with 
ench  form  of  exudate.  It  was  almost  invariably  found  with  the  first 
and  second,  but  rarely  with  the  third. 

In  the  fowls  which  died,  the  exudates  were  for  the  greater  part  in  the 
advanced  stage,  altliougb  there  were  several  I'atal  cases  in  wliioh  the 
lesions  were  restricted  to  an  abnormal  quantity  of  a  serous  or  maco- 
purnlent,  more  or  lees  viscid,  exudate  in  the  conjunctiva  or  nasal  cavi- 
ties. The  best  illustration  of  the  diphtheritic  process  was  found  in 
certain  of  the  fowls  killed  for  examination. 

The  distribution  of  the  lesions  shows  that  the  conjunctiva  was  most 
frequently  att'ected.  The  exudate  in  the  na-sal  cavities  was  in  a  few 
cases  undoubtedly  the  result  of  the  coagulation  of  the  liquid  which  had 
passed  during  the  course  of  the  first  stage  from  the  conjunctiva  through 
the  lachrymal  duct  into  tbe  nares.  In  certain  of  the  other  cases,  how 
ever,  the  lesions  appeared  in  ttie  nares  only  (fowls  Nos.  3,  4,  and  5). 
Inadvertently,  in  these  cases  no  material  for  sectioning  was  saved  from 
tbe  mucosa  of  the  nares  or  conjunctiva.  Sections  of  the  exudate,  with 
subjacent  tissue  from  the  cornea  and  the  mouth,  show  that  there  is  a  cell 
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inSltratioii  into  the  mucosa  wtaicli  destroys  the  epitbelial  layer  aud 
freqaeutly  the  Babinncous  tissues  to  a  coDsiderable  deptb.     (See  PL  VI.) 

The  fact  should  not  be  overlooked,  aa  pointed  oat  in  the  post-mortem 
notes,  that  the  disease  in  the  eye  was  confined  to  the  conjunctiva  and  the 
cornea,  the  posterior  portion  remaining  apparently  normal.  Althoagh 
the  lesions  were  found  more  frequently  in  the  eye,  the  number  of  fowls 
examined  was  not  large  enough  to  admit  of  the  <-onclusiou  that  this  is 
generally  the  case. 

From  the  observations  thus  far  made  the  provisional  theory  is  enter- 
tained that  the  three  forms  of  the  exudate — serous  or  lunco-puruleut, 
diphtheritic,  aud  slonghed  mass — represent  three  stages  in  the  course  of 
the  same  disease.  It  is  easily  understood  that  fowls  examined  in  the 
first  stage  would  be  said  to  be  affected  with  a  catarrhal  condition  of  the 
mucosa  of  the  eyes  or  nares.  It  is  highly  probitble  that  in  many  cases 
the  disease  never  reaches  the  second  stage  (tsee  fowls  Nos.  3,  4,  5,  and 
71),  and  if  these  cases  alone  were  examined  the  diphtheritic  condition 
would  not  be  8uspect«d.  It  appears,  however,  that  in  the  majority  of 
cases  the  disease  runs  its  course.,  and  membranes  are  formed,  slough, 
and  recovery  follows.  It  is  further  presumable  that  the  disease  in 
(juestion  appears  sometimes  in  a  virulent  and  destructive  form.  I  am 
in  possession  of  statements  from  poultry  raisers  which  show  that  there 
are  occasionally  epizootics  of  n  disease  cbtiracterizcd  by  exudates  in 
the  eyes,  nose,  or  mouth,  which  runs  a  rapidly  fatal  course.  It  }ii>itear8 
that  it  In  such  outhreaka  which  have  been  reimrted  in  Euroi>e  as  diph- 
theria, and  not  the  low  form  of  chronic  disease  which  I  have  encountered. 

It  is  highly  probable  that  there  are  many  atlections  of  fowls  resembling 
somewliat  closely  the  lesions  found  in  the  cases  examined  which  are 
etiologically  different.  There  is  much  doubt  respectiug  the  cause  of 
the  apparently  sjwradic  cases  of  this  disease.  Whetlier  tliey  differ 
other  than  in  the  degree  of  virulence  of  the  si>ecitic  organism  from  the 
rapidly  fatal  disease  sometimes  reported  can  not  be  determined  until 
such  epizootics  can  be  thoroughly  studied.  It  is  hoped  that  the  investi- 
gation of  this  disease  or  class  of  diseases  may  be  continued  until  the 
doiibtfiil  poiuts  concerning  their  nature  and  cause  are  clearly  explained, 
and  efficient  methods  of  prevention  and  ti-eatmeut  are  determined. 

HACTBBIA    ASSOCIATED    WITH   THB   LESIONS. 

It  has  already  been  shown  that  ba4:teria  were  not  found  in  the  internal 
organs  or  blood  of  the  affected  fowls  when  they  were  examined  before 
post-mortem  changes  occurred.  It  lias  also  been  stated  that  a  non- 
motile,  pathogenic  bacillus  was  found  associated  with  the  lesions,  aspe- 
cially  in  the  first  aud  .second  stages,  in  a  considerable  number  of  the 
fnwls. 

The  examination  of  the  exudates  for  bai-teria  was  attended  with 
many  difficulties,  owing  to  the  presence  of  a  large  number  of  sapro- 
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pliytes.'  The  method  found  to  b«  the  most  trustworthy  for  the  isolan 
tion  of  the  pathogenic  bacteria  was  the  subcutaneona  inocalation  of 
experimental  animals  with  the  exudates.  If  the  iuoculated  animala 
ilietl,  pure  caltnres  of  the  pathogeuic  organism  were  obtained  from  the 
blood,  liver,  or  epleeo.  If  they  survived,  they  were  snbseqnently  chloro- 
formed aod  cultures  of  the  parasitic  bacteria  obtained  from  the  tissa*^ 
at  the  iraint  of  inoculation.'  By  this  process  the  saprophytes  were 
destroyed  in  the  tissues  and  only  those  orgauisms  encountered  which 
were  suspected  to  be  of  more  or  less  etiological  importance. 

The  success  of  the  animal  inocalatioo  over  the  culture  methods  in  iso- 
latiug  the  nonmotile  pathogenic  bacillus  is  esplaiued  from  the  fact  that 
it  is  not  vigorons  in  its  growth  ou  culture  media  and  that  it  was  ordina- 
rily cn)wded  out  by  more  vigorously  growing  saprophytes.  It  isfiarther 
presumable  that  in  the  older  exudates  its  virulence  is  gradually  lost 
(see  fowls  Kos.  1  and  .W),  so  that  its  presence  could  not  be  detected 
readily  by  animal  inoculation.  If  rabbits  had  been  inoculated,  however, 
with  large  qnantities  of  the  exudate  from  the  more  advanced  disease  a 
few  additional  cases  containing  the  pathogenic — but  attenuated — bacil- 
lus would  undoubtedly  have  been  found.  The  severe  local  lesions  pro- 
duced iu  rabbits  by  the  injection  of  such  material  caused  tliem,  with 
few  exceptions,  to  be  abandoned.  It  is  evident,  in  view  of  the  results 
obtained,  that  rabbits  were  the  most  efficient  experimental  animals  to 
Qseiu  this  work,  and  that  fowls  were  the  most  refractory.  The  scarcity 
of  rabbits,  however,  led  to  the  use  of  other  aaimals  in  a  few  cases. 

Cover-glass  preparations  made  from  the  lesions  of  the  affected  fowls 
werecarefully  stained  and  examined.^  Those  prepared  from  the  surface 
of  the  exudate  and  from  the  necrotic  masses  generally  contained  innn- 
merable  bacteria,  but  no  predominating  species  was  observed.  Similar 
preparations  from  the  base  of  the  exudate  in  the  more  recent  stages  ooii- 
tained  a  large  number  of  short  bacilli  with  the  ends  rounded.  These 
forms  frequently  exhibited  a  polar  stain.    Several  preparations  were 

'A  iMge  number  of  species  of  bncteria  were  isolated  and  Btadied  someirhat 
carefully.  Among  them  are  Beveral  quite  intiirewting  forms,  some  of  wLicli  wer« 
auHpected  to  be  of  more  or  lew  economic  importanre.  Prominpnt  Amoug  thete  was  a 
bacilluB  wliich  Tesembled  morphologically  aud  io  certain  of  its  cultural  characters 
the  bacillus  of  tuberculosis.  It  was  not  pathogenic  fur  guiuua-pigs  or  fowls,  and 
did  not  take  the  Koch  stain. 

'It  is  of  interent  to  note  that  several  mrieties  of  colon  bacteria  were  isolated  in 
this  way.  One  of  the»e  poseeased  such  variations  from  tbe  culou  bacillus  iti  its  cul- 
tural manifestatiouH  aud  it  was  possessed  of  such  marked  pathogeneais  that  for  a 
time  it  was  aiiBpei^ted  of  bearing  Bomi^  causal  relation  to  the  disease.  It  was  bciefljr 
described  in  a  footnote  on  page  43. 

^lu  both  fresh  and  staiuod  preparations  a  long  spirillnni  wan  found  to  be  nillte 
abundant.  It  was  from  2  to  4  /i  iu  length.  Thus  far  1  have  been  uuable  to  deli^i't  it  in 
art  i  He  i  111  cuttivatiumi. 
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stained  for  tubercle  bacilli,  but  witU  uegativo  results.  A  Bumtnary  of 
tlic  reaults  obtained  from  animal  inoculations  is  appended  in  tabulated 
form 

Animal*  inomilattd  wilA  (k«  «nutate  from  afeeted  /oieli. 


Rabbit  No.  IIT... 
White  iDoaae.... 


Raliblt  No.  1. 
Babbit  Ka.  I. 


InocaUtfd  with 


.  Dec  W,  18V3  j  Dledrab.  10.I8M.1 

.  Jan.  !3,1BmI  DlHlJaii.27.18M.. I 

.| do I  D(eilJan.£B.18M.. 

.  Feb.    4, 1«M  I  Died  Feb.  SS.  1WI.| 
.'peb.  24,1804    nedFeb.ZS.ISM.! 


Kabblt  Tery  macb  en) 

EnlarfiHl    hdii'  aisenloi 
•Bl*™^  » P'thogenlc e 

^plfen    enlur^;  vaai 
tile  palbog«Dio  bacilli 


0«l««-plg»3... 
Giiii»«-|>lg3M... 

Month,  fowl  No.  S9-. 

■      »,1SM. 

EfflSlS.::::: 

1?«SS:£:;;: 

Byeftfo»lSo.TI... 
N»«-,ro»INo.76.. 

Oel,  M,]894'  It«iB.lD*d well..- 

No  l««t  reaction. 

Rabbit  No.  11&... 
Rabbit  No.  223... 
Rabbit  No.  H«.. . 

Nov.   2,VgM|  Feaodri^  Soy. 

Not.  S,18IM    Fonnd  dead  Db:. 
.      1»,  ISH. 

So*.  12.  ISM     Fonrd  dead  Not. 

1     ..u^ 

ilie   Inteailnea;  neBmo- 

bacllliiii. 

The  table  shows  that  the  pathogenic  bacillus  was  obtained  fi'om  the 
lesions  of  fowls  ^Nos.  1, 3, 4, 5, 59, 69,  71,  and  T/i,  or  iiearly  50  per  cent  of 
those  examined.  It  is  a  significant  fact  that  the  bacillu.t  wan  obtained 
from  all  the  fowls  but  one  (No.  61)  where  the  legions  either  in  the 
eye,  nares,  or  mouth  were  not  far  advanced.  In  one  case  {So.  73)  no 
inoculations  were  made.  The  almost  constant  appearance  of  this  bacil- 
lus in  the  more  recent  lesions  renders  the  apparent  small  percentage  of 
cases  from  which  it  was  isolated  of  much  greater  iuijiortaiice  than  it 
woald  at  first  be  considered.  A  comparative  study  of  the  bacteria  from 
the  different  fowls  showed  that  those  obtained  from  fowls  Nos.  1,  6^,  69, 
and  71  were  attenuated  in  varying  degrees,  white  those  from  the  other 
cases  were  sufficiently  virulent  to  destroy  rabbits  within  twenty-fonr 
hours.  This  variation  in  tbe  degree  of  virulence  of  the  cultures  obtained 
from  different  fowls  is  interesting  and  important.  There  was  no  differ- 
ence in  their  cnltural  characters.  A  glance  at  the  postmortem  notes 
will  show  that  in  the  fowls  from  which  the  attenuated  forms  were 
obtained  the  lesions  were  ai>parently  older  or  more  advanced  than  in 
the  other  cases. 

In  previous  investigations'  rabbits  were  inoculated  with  the  nasal 
and  pharyngeal  secretions  of  several  healthy  fowls.    These  rabbits 

<  Balletin  No,  3,  Bureau  of  Animal  Inilaatry,  1S93,  p.  47. 
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reiiitiiiie<l  pcrlectly  well,  AlUiougli  septic  bacteria  are  kuowu  to  be 
comniou  in  tlie  secretions  covering  the  uormal  mucosa  of  the  upper  air 
passages  of  several  a}>eirics  of  domesticated  autmals,  sucb  organisms 
have  not  been  leported  from  the  mucosa  of  healthy  fowls. 

In  1890  two  fowls'  which  ilied  very  suddenly  at  the  experiment  sta- 
tion of  this  Bureau  were  examined.  One  of  theiu  exhibited  acroupoun 
exudate  extending  from  the  laryux  into  the  trachea,  aud  the  other  a 
swollen  condition  of  the  mucosa  of  the  mouth  and  cesophagua.  No 
pathogenic  bacteria  were  obtained  from  the  fowl  suffering  from  the  exu- 
date, but  from  the  other  were  obtained  inire  cultures  of  a  bacillus  not 
distinguishable  from  that  of  swiue  plague. 

It  is  im|>oHsible  to  positively  ideutify  the  patliogeuic  bacillus  found 
associated  with  the  lesions  in  this  disease  with  the  one  described  by 
European  writers  as  the  cause  of  fowl  diphtheria.  Morphologically  it 
is  similar  to  the  one  described  by  Loeffler,  but  its  pathogenesis  is  differ- 
ent. This  may  be  due,  however,  to  difference  in  the  degree  of  virulence. 
There  is  much  ubscnrltyin  the  reference  to  the  proiiertiesof  the  bacilli 
found  by  other  investigators  as  the  probable  cause  of  diphtheritic  affec 
tiouR  of  fowls  and  biixla,  as  their  descriptions  are  exceedingly  meager, 
being  often  limited  to  the  morphology  and  ^Ktssibly  the  character  of  the 
growth  on  one  or  two  of  the  more  coinmouly  used  culture  media. 

In  those  species  of  pathogenic  bacteria  which  have  beeu  more  fully 
described  a  more  accurate  comparison  is  (wssible.  Thus,  the  bacilli  of 
fowl  cholera,  swine  plague,  and  rabbit  septiciemia  are  found  to  be  com- 
parable with  thebauillns  about  to  be  described,  and  Ibund  in  the  lesions 
of  this  disease  of  fowls.  While  it  is  not  my  purpose  to  discuss  at  this 
time  the  identity  or  relationship  of  these  bacteria,  it  is  important  to 
know  that  a  bacillus  associated  with  the  pecnliar  lenions  of  this  disease 
shonld  be  so  similar  to  the  one  di'scribed  by  Kuropean  writers  as  the 
cause  of  fowl  (cholera.  The  more  essential  properties  of  the  bacillus 
found,  iii)parently  the  etiological  factor,  in  the  lesions  of  the  diphtheritic 
disease  of  jwultry  which  I  have  studietl  are  appended  : 

Mcsciiir^ioy  ok  thk  >-on>hitilk  pa-i^iodemc  Baciixuh. 

Morpkologg. — A  iioumotile,  ri>il-shapeil  nrgnuisni  0.8  to  1.6  >i  long  and  ttom  0.8  to 
1.2  /(  thick.  The  tnilii  ore  uval,  ami  tliu  [.liortBr  fcirms  u|>[>eur  to  be  nearly  apherics). 
In  boiiillou  they  are  f^eqllt^Dtly  in  ahurt  uhniiiH  am\  in  clnmpa.  When  atatned  vrith 
tlio  nniline  tlyon  in  covor-gliisa  prepiir^itiuiiH  made  directly  frojn  animal  tissaea  they 
exhibit  a  linht  ceuter,  ot-rnaioiinlly  ahuwiiig  ili^ply  ataiiml  jiolca.  in  prcpurationa 
fVollluult■1^<^s  thia  chancier  ia  mucb  lesH  marked.  Nu  cajwiile  haa  been  {loaitivelj 
deiDonHtrat««l,  altbuagh  certain  preparutiona  8ng|;;eHt  itjt  eXiKten<'e.  It  atajim  roadily 
with  tlie  nuiline  dyea  oniiuarily  naed.  it  doe*  nut  retain  tlie  coloring  matter  when 
treated  iirter  the  (iraut  method. 

Callare rharafler>.—i*a  agar  at  36^  C.  the  growth  ia  not  vig<irona.  It  ia  of  a  oen- 
tralgray  color,  with  a  ^listeniug,  uioist-apptariiijf  aurface.  The  growth  la  alightly 
Tiaiid,  and  ixlherea  qnite  firmly  tii  tlie  agar  an  rface.     The  coDdenaation  water  becomes 

'Sjieciai  Report  on  Kwinf  I'lagno,  itnrean  cif  Auimal  IndnNtry.  Deportment  of  Ajcri- 
cnlluv.-,  INIl,  p.  15B. 
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faintly  ctonded.  Within  kgar  tfa«  caloniea  app«ar  on  rniuiite  grayigh  dota.  The 
growth  IB  completed  in  nbont  farty-eight  hours.  lu  i4(ar  pUtes  (double  iliBka)  it 
emitn  u  diBugreeable,  pnngent  odor,  aimitHr  to  that  observed  in  culturaa  of  tbe 
swiae-plogue  bucllluB. 
It  doee  not  grow  in  alkuline,  peptone  j^latin.  It  does  not  devi^lop  on  potato. 
^iJjt  remaiDB  unchanged  in  appearance  for  six  weeks.  Cnltures  which  had  grown 
for  seventl  days  ware  boiled.     No  change  waa  produced. 

Allialine  bouillon  at  36'^  C.  becomes  uniformly  clouded  in  twenty-four  hours.  The 
reaction  becomes  acid  in  troia  one  to  two  days.     It  does  not  grow  iu  acid  liouillon. 

In  bouillou  containing  sugar  the  growth  was  slightly  more  vigorous,  lu  the  fer- 
mentation tubes  the  liquid  in  both  branches  becomes  clouitj.  Gas  is  not  produced. 
Iu  bouillon  containing  dextrone  and  saccharose  the  alkaline  reai'tioii  in  changed  tu  a 
strongly  acid  one  in  twenty-fonr  hours  ;  the  bouillon  contiiining  InctoHe  remained 
alkalme. 

In  a  weak  solution  of  peptone  containing  salt  it  grew  feebly,  but  gave  a  decided 
indol  reaction.     The  phenol  reaction  was  not  detected. 

Thermal  dMih  point. — This  organism  is  destroyed  in  bouiUoD  rultureH  heated  ins 
water  bath  for  five  nunutes  at  58-^  C.  An  exposure  of  ten  minutes  to  a  temperature 
of  &1~  C.  was  not  fatal. 

Eftcl  o/  dr^iiij.— The  bacillns  Js  destroyed  in  twenty-four  houm  by  drying  on 
cover-glauet  at  the  temperature  of  the  laboratory. 

Effvel  of  Ion  lenprrature.— Dry  cover-glass  preparations  were  sipoaed  in  a  sterile 
test  tube  lo  a  temperature  varying  from  zero  to  a  few  degrees  above  tor  n  period  of 
seventeen  hours.  At  tbe  end  of  that  time  they  were  placeilin  tubes  of  bouillon  and 
put  in  the  incubator.  These  tubes  contained  pure  cultures  of  this  bncillus  on  tbe 
followiug  day. 

Di»in/«etaKU. — A  few  preliininary  tests  showed  tliat  this  organism  was  very  sensi- 
tive to  ordinary  disinfectants.  To  determine  more  accurately  the  strength  of  the 
•olutiou  and  the  tifne  ueceesary  for  a  fatal  exposure,  Dr.  C  F.  Dawson  kindly  car- 
ried out  an  extensive  series  of  experiments,  the  luore  important  results  of  which  are 
appended : 

Commercial  snlphnric  »cid  in  one-eighth  of  1  per  cent  solution  destroys  in  thirty 
minntee;  in  one- fourth  of  1  per  cent  it  kills  in  ten  minutes. 

Lime  water  deatroys  tbe  orgamsui  iu  one  minute.  When  dilated  four  times  (0.015 
per  cent  lime}  it  requires  thirty  minutes.  Carbolic  acid  in  streugthit  of  O.o,  1,  and  2 
per  cent  destroys  this  bacillus  in  sixty,  five;  and  one  minutes,  respectivel.v. 

The  frequency  with  which  sulphur  fumes  arc  used  to  disinfect  chicken  houses  led 
to  tbe  testing  of  their  edlciency  on  this  organism.  The  methods  and  reenlts  reported 
by  Dr.  Dawaon  are  as  follows: 

"A  drop  of  bouillon  culture  was  pluco<l  upon  a  sterile  cover-glass  inside  a  large 
glaatt  jar  which  had  been  specially  prepared  for  the  tt«t.  About  a  half  teoepnonful 
of  sulphur  was  placed  npon  a  sheet  of  aAbestiiH  and  ignited.  Tbe  lid  of  the  jur  waa 
put  on  and  in  a  short  time  the  jar  was  filled  with  the  wliite  fumes.  In  three  hoart 
the  cover-glasses  were  carefully  removed  and  dropjied  into  a  tube  of  sterile  bouillon 
and  placed  iu  an  incubator.    They  invariably  remained  clear," 

J'alAo9eaen(,~Rabbits  inoculated  Kubcubiueonsly  with  0,1  re.  of  the  virulent 
bonillon  cultures  died  iu  fiom  eighteen  to  thirty-six  hours  with  legions  similar  to 
thoee  produced  by  swiue-plaguu  bacteria  of  a  virulent  type,  Tbe  organs  contained 
large  numbers  of  ovul  bacteria  exhibiting  a  polar  arrangement  of  the  protoplasm. 
Those  inoculated  in  a  simitar  manner  with  tbe  atteunated  bacilli  lived  several  days. 
They  exhibited  more  or  less  severe  local  lesions  and  exudates  on  one  or  more  of  the 
■erons  membranes.  Adult  fowln  inoculated  subcutaueoiisly  with  0,5  cc,  of  a  fresh 
bonilliMi  culture  of  the  virulent  form  remaineil  well.  A  young  fowl  (about  6  weeks 
old)  inocalated  in  a  similar  manner  witb  0,3  cc.  died  on  the  fourth  day.  The  kid- 
ui^ys  were  abnormally  yellow  iu  color  and  contaiueil  large  quantities  of  iirateH. 
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Otlier  organe  were  appAreatl;  Doruial.  No  bacteria  were  funnd  in  cover-glass  prepm- 
ratiouH  from  the  organn,  but  tiibea  iuociilat«d  with  the  blooil  aocl  liver  developed 
into  pure  cultnree  of  the  bacillus  iujeeted. 

Several  white  and  gr&j  mice  were  inoculated  HubciitaneouHly  with  pure  ouUiirea. 
One  of  the  white  mice  died.    The  others  remained  well. 

Several  efforts  were  made  to  produce  the  local  diseasx  by  injecting  pure  cultures 
of  tbia  bacillus  into  the  nasal  cavity  of  fowls.  These  gave  invariably  negative 
results.  Cultures  were  also  fed  in  large  ijuantities  to  sevetsl  fowls  without  produc- 
ing the  disease. 

The  fact  that  diphtheritic  lesions  were  oot  produced  Id  fowls  with 
this  bacillus  appears  to  be  aa  argument  against  its  specific  relation- 
sbip  to  the  (lisease.  LoefDer  produced  the  dieease  iu  pigeons  with  the 
bacillus  be  isolated.  In  these  investigations  the  conditions  under  which 
the  inoculation  experiments  were  made  were  presumably  quite  different 
from  those  surrounding  the  fowls  which  developed  the  disease.  The 
variations  in  the  degree  of  virulence  of  tlie  organism  from  the  different 
fowls  rendt^rs  it  difficult  to  determine  whether  the  infection  depends  on 
the  virulence  of  the  bacillus,  or  a  predisposing  condition  on  the  part  of 
the  fowls.  The  etiological  relation  of  this  bacillus  to  the  disease  iu 
question,  however,  is  neither  demonstrated  nor  affirmed,  although  the 
evidence  in  hand  is  quite  enough  to  warrant  the  working  hypothesis 
that  it  is,  to  a  certain  extent  at  least,  an  exciting  agent  in  the  produc- 
tion of  the  accompanying  lesion. 

PREVENTION  AND  TREATMENT. 

The  nature  of  this  disease,  as  determined  by  the  foregoing  investiga- 
tions and  the  published  statements  of  a  large  number  of  jionltry  raisers, 
indicates  that  it  can  be  prevented,  and  if  introduced  it  can  be  cured. 
Although  it  will  be  necessary  to  determine  experimentally  the  efficiency 
of  curative  agents  on  a  considerable  number  of  fowls  belore  formulas 
for  treatment  can  be  laid  down,  several  important  suggestions  present 
themselves  at  this  time,  especially  in  reference  to  preventive  measures. 

In  order  to  prevent  this  disease  it  is  evident  that  many  conditions 
must  be  strictly  complied  with.  The  character  of  the  food  and  the 
general  sanitary  conditions,  including  cleanliness,  ventilation,  and  the 
temperature  of  the  i>oultry  houses,  must  be  considered.  Undoubtedly 
there  is  much  to  be  learned  iu  connection  with  the  proi>er  care  of  poul- 
try, especially  in  rural  districts  where  it  is  i>robabIe  that  many  melJiods 
now  in  use  will,  after  a  careful  investigation ,  be  found  defective.  The 
determination  of  these  details  must  necessarily  be  made  by  those 
actually  engaged  in  the  raising  of  poultry.  In  addition  to  the  general 
sanitary  methods,  the  following  rules  should  be  observed : 

(1)  Fowls  which  have  an  exudate  on  any  of  the  mucous  membranes 
of  the  head,  or  which  have  come  fiom  flocks  in  which  such  a  disease 
exists  01-  has  recently  existed,  should  not  be  introduced  among  other 
poultry. 
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(2)  If  the  disease  apitears  in  one  or  more  fowls  of  a  flock  they  ahould 
be  immediately  separated  from  the  well  ooes.  If  possible,  the  source 
of  the  infection  should  be  determined  and  removeil. 

(3)  The  quite  common  practice  of  allowing  fowls IVomdifferent  flocks 
to  run  together  during  the  day  should  be  diaconraged. 

(4)  Care  should  betaken  to  avoid  the  possiliility  of  bringing  the  virus 
of  the  disease  from  affected  flocks  iu  the  dirt  or  excrement  which  nata- 
rally  adheres  to  the  shoes  in  walking  tlirough  an  infected  chicken  yanl. 
The  same  care  is  necessary  in  the  interchange  of  working  implements, 
snch  as  shovels,  hoes,  etc. 

It  is  evident  to  any  <;arefnl  observer  that  the  fact  is  too  often  over- 
looked that  fowls,  Offing  to  their  method  of  living,  are  more  liable  to 
infection  than  other  farm  animals.  This  is  especially  true  when  they 
are  allowed  to  run  at  random,  as  they  too  fVequeutly  are,  picking  their 
living  from  the  garbage  pile  and  barnyards,  or  securing  even  more 
UDwhoteaome  foo<I.  There  is  little  doubt  that  many  so-called  outbreaks 
of  contagious  disease  among  Sovrla  are  simply  enzootics  brought  about 
by  improper  care.  The  eEficieiicy  of  these  few  suggestions  in  reference 
to  the  prevention  of  this  4li8ease  is  demonstrated  by  the  success  of 
certain  poultry  raisers  who  adhere  strictly  to  the  teachings  of  sanitary 
methods. 

The  wide  distribution,  the  large  number  of  fowls  affected,  and  the 
usual  chronic  course  of  this  disease  render  it  oue  of  the  few  poultry 
aSectloDS  for  which  curative  measures  promise  to  be  of  practical  value. 
Althongh  prevention  is  the  safest  of  cures,  when  the  disease  is  once 
introduced  as  it  is  in  a  very  large  number  of  flocks,  the  necessity  for 
remedial  treatment  is  apparent,  and  where  economy  is  to  he  considered 
should  be  recommended.  The  practice  sometimes  followed  of  destroy- 
ing all  of  the  affected  birds  should  be  discouraged.  Althongh  experi- 
ments have  not  been  made  to  test  the  efficiency  of  remedies  already 
recommended,  or  to  investigate  the  practicability  of  others,  the  testi- 
mony of  many  practical  poultry  raisers  is,  as  previously  stated,  to  the 
effect  that  the  disease  is  amenable  to  treatment. 

The  most  certain  of  the  known  methods  of  treatment  is  the  local 
application  of  certain  disinfectants,  among  which  a  weak  sotution  of 
carbolic  acid  appears  to  be  the  most  satisfactory.  The  fact  that  the 
lesions  are  so  much  exposed  renders  the  disease  especially  favorable  for 
topical  apphcatioDs.  The  administration  of  mild  stimulants  has  also 
been  recommended.  In  addition  to  the  medicinal  treatment,  it  is  of 
much  importance  that  the  affected  fowls  be  provided  witli  proper  food 
and  kept  in  dry,  warm, and  well  ventilated  apartments.  In  the  course 
of  this  study  a  considerable  number  of  badly  affected  fowls  fully 
recovered  in  the  animal  room  of  this  laboratory  with  no  treatment  other 
than  a  warm,  dry  atmosphere. 

If  the  disease  has  reached  its  third  stage,  it  is  frequently  necessary 
to  remove  the  sloughed  exudate,  which  in  retained  on  account  of  the 
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attJtvhment  of  its  margins,  before  tb«  application  of  tlie  disinfectant. 
A  few  fowls  have  been  received  where  it  was  evident  tliat  deatli  would 
soon  have  followed  from  starvation  or  a  closure  of  tlie  respiratory  pas- 
sages, and  wliicli  were  immediately  relieved  and  cured  by  removing  the 
obfttructiug  exudate.  Tbere  are  certain  disinfectants  aud  stimulaota 
recommended,  wliicli  I  am  advised  will  give  good  results,  if  adminis- 
tered early  in  the  course  of  the  disease,  by  mixing  them  with  the  food 
and  thus  eliminating  the  necessity  for  individnal  application. 

THE    RELATION    OF    DIPHTHERIA    IN   FOWLS   TO   Pt^BLK!   HEALTH. 

A  comparison  of  the  bacillus  of  diphthetia  in  man  (Klebs-LoefHer) 
with  the  one  described  by  LoefHer  a^  the  cause  of  diphtheria  in  fowls, 
shows  that  morphologically  and  in  their  pathogenesis  for  experimental 
animals  the  two  organisms  are  in  uo  way  alike.  There  is  also  a  marked 
difference  in  the  nature  of  the  exndates  in  fowls  aud  in  man.  The  uou- 
identity  of  these  diseases  lias  been  clearly  pointed  out  by  Menard.' 
Although  these  diseases  are  shown  by  several  observations  to  be  unlike 
in  their  etiology  an<l  the  character  of  their  lesions,  thu  trausmis«ton  of 
fowl  diphtheria  to  the  human  species,  and  vice  versa,  is  affirmed  by 
several  writers. 

Gerbardt*  reports  4  cases  of  dijihtberia  among  0  workmen  who  had 
charge  of  several  thousand  fowls,  many  of  which  died  of  diphtheria, 
in  Wesselhausen,  Baden.  There  were  no  other  cases  of  diphtheria  in 
the  neighborhood,  and  tlie  evidence  was  iguite  cunclusive  that  the  dis- 
ekse  was  contracted  from  the  affected  fowls.  It  is  also  stated  that  an 
island  on  the  northeasteni  c«tast  of  (Ireec*  had  been  free  from  diph- 
theria for  at  least  a  thini  of  a  century,  when  a  dozen  turkeys,  several 
of  which  were  diseased,  were  introduced.  Soon  afterwards  diphtheria 
appeared  in  a  house  near  the  garden  where  the  turkeys  were  kept. 
The  disease  became  epidemic  on  the  island  causing  the  death  of  36 
people,  or  over  40  per  cent  of  those  attiicked. 

Debrie  ^  reports  briefly  the  clinical  history  of  (I  cases  of  diplitlieria 
which  occurred  in  the  garrison  of  tiebdou,  and  states  that  while  the 
sixth  case  {'i  were  fatal)  was  still  under  treatment  in  the  hospital  10 
fowls  kept  in  a  house  not  far  from  the  hospititl  were  attacked  with 
diphtheria,  and  exhibiteil  symptoms  strikingly  like  those  present  in  the 
human  beings.  Five  of  the  II)  fowls  died,  and  two  heads  were  sent  to 
Arloing,  who  confirmed  the  diagnosis  of  fowl  diphtheria.  The  fowls 
were  fed  by  a  hospital  attendant,  and  it  was  asc«rtiiined  that  an  Uleuti- 
cal  otitbreak  had  occurred  among  the  fowls  at  a  neighboring  pla^-e 
licom  which  one  of  the  6  eases  of  human  diphtheria  had  been  brought^ 
Debrie  is  inclined  to  the  view  that  human  diphtheria  is  transnussible 
to  fowls  and  fowl  diphtheria  to  mau. 

'  tCevae  d'  Hygiene,  tome  XII  ( 1890),  p.  410. 

■Revne  f.  Thierheilkanile  ii.  Viebziicht,  lid.  VI  (1S83),  p.  180. 

■Beviowed  iu  Ceutralblatt  f.  Bakteriolugie,  Bd.  XIII  (1893),  p.  T30. 
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Cole '  reports  an  ioteresting  case  near  Jacksonville,  111.  A  flock  of 
fowls  became  affected  with  a  di»<eaHe  characterized  by  an  exudate  on 
tliemncosaof  the  head.  Some  of  the  exudates  euiitted  a  foni  odor.* 
Ah  the  weather  was  cold,  one  of  the  chickens  was  taken  into  the  house 
where  a  child  about  2j  years  old  fondled  it.  Four  days  later  the  child 
was  taken  sick  apparently  with  diphtheria,  from  which  it  died.  There 
were  no  other  eases  in  the  neighborhood,  and  the  affected  chicken  was 
the  only  possible  source  of  infection. 

The  diphtheritic  disease  of  fowls  reported  by  Loir  and  Ducloux  (loc. 
cit.)  in  Tunis,  in  1894,  sprt-ad  to  the  people  of  that  place,  resulting  in  an 
epidemic  of  serious  proportious.  Mcinard  refers  to  the  fact  that  men 
employed  to  feed  young  squabs  contracted  diphtheria  by  blowing  the 
masticated  foo<l  into  the  mouth  and  crop  of  stinabs  suffering  with  that 
disease.  Schreveus^  reports  several  cases  of  diphtheria  in  children  in 
which  he  traces  the  source  of  infection  to  certain  poultry. 

Although  the  number  of  reiwrted  cj^ses  of  the  transmission  of  fowl 
diphtheria  to  the  human  spocies,  and  vice  versa,  is  small  in  comparison 
with  the  extent  of  the  disease  in  i>oultry,  the  evideuce  that  such  a 
transmission  is  possible  is  quite  snfQcient  to  discourage  the  careless 
handling  of  diseased  fowls.  It  is  a  quite  common  practice,  especially 
iu  the  rural  districts,  to  bring  the  sick  chickens  in  to  the  house  for  treat- 
ment, where  the  children  of  the  household  are  allowed  to  fondle  them 
at  will.  It  is  not  improbable  that  when  this  disease  is  thoroughly 
investigated  the  number  of  cases  of  direct  infection  from  this  source 
will  be  found  to  be  much  larger  than  it  is  at  present  supposed.  Until 
such  investigations  are  satisfactorily  completed  the  indiscriminate 
handling  of  diphtheritic  chickens,  especially  by  children,  and  the 
exposure  of  fowls  to  the  infection  of  diphtheria  in  the  bnman  species, 
whereby  they  may  become  carriers  of  the  virus,  should  be  strenuously 
avoided. 

(CONCLUSIONS. 

The  preceding  investigations,  though  preliminary,  are  im]>ortant  in 
bringing  together  certain  existing  facts  and  in  a  measure  correlating 
certain  confusing  and  contradictory  theories  in  reference  to  a  few  of 
the  more  common  so-called  (liseaKes  of  poultry.  Although  many 
important  questions,  especially  concerning  the  etiology,  are  as  yet  nnsat- 
is^torily  answered,  the  facts  elicited  are  of  much  value  as  a  basis  for 
future  investigation.  The  definite  results  which  have  been  obtained, 
and  which  mark  the  progress  made  in  our  knowledge  of  fowl  pathology, 
may  be  summarized  in  the  following  determinations: 

(1)  Many  of  the  so-called  diseases  of  fowls  which  are  characterized 

'ArobivoHof  Pediatrics,  XI  <ie»l),  p.  3S1. 

'Cole's  description  of  the  (liaeuse  aliuwa  tlnit  it  wbb  iiiiilonbt«dl,v  iUv  Hame  na  the 
one  I  have  atudiett. 
■BnUetin  de  I'Acad.  Royale  de  M^<1.  ile  lielgiqiitv  VIII  (1H94),  p.  380. 
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by  an  affection  of  the  mucous  membraues  of  the  head,  and  popularly 
desJgDated  as  "roup,"  diphtheria,  influenza,  and  sometimes  cholera, 
resemble  each  other  so  closely  in  their  mauifestatious  that  they  may  be 
coQiddored  as  belonging  to  one  and  the  aame  disease.  This  disease  is 
distinct  from  the  rapidly  fatal  malady  Trhich  is  better  known  as  fowl 
cholera. 

(2)  The  lesions,  as  usually  encountered,  are  diphtheritic  in  nature, 
lu  the  advanced  stages  the  accumulating  exudates  decompose  aud  emit 
a  putrid  odor.  In  the  earlier  stages  they  are  frequently  of  a  serous  or 
muco-purulent  character,  and  not  infrequently  foirla  die  before  the  diph- 
theritic condition  appears. 

(3)  The  same  species  of  a  pathogenic  bacillus  is  associated  with 
apparently  different  forms  of  lesions,  more  particularly  in  the  serous  or 
mucopurulent  and  diphtheritic.  This  bacillus  is  not  distinguishable 
from  the  one  described  by  European  writers  as  the  cause  of  fowl  cholera 
aud  can  not  he  difll'erentiated  in  parallel  cultures  from  the  bacillus  of 
swine  plague.  It  is  comparable  in  certain  rcsi>ects  with  the  supposed 
specific  organisms  of  certain  diphtheritic  diseases  of  poultry  aud  birds. 
Its  causal  relation  to  this  disease,  however,  ia  not  demonstrated, 

(4)  This  disease  usually  runs  a  slow,  chronic  course  from  which  the 
m^ority  of  the  affected  fowls  recover.  Its  long  duration  enables  the 
lesions  to  be  more  or  less  modified  from  the  effect  of  external  contami- 
nation. Outbreuks  in  which  the  disease  runs  a  rapidly  fatal  course  are 
reported,  but  thus  far  they  have  not  been  encountered  in  the  investi- 
gations of  this  Burean. 

(5)  This  disease,  or,  as  may  subset|uently  be  found,  diseases,  is  ame- 
nable to  treatment.  The  treatment  consists  largely  in  good  hygiene, 
and  the  removal  of  the  accumulated  exudate  when  the  disease  has 
reached  the  atlvanced  stage.  The  local  application  of  disiufectauts  is 
indicated. 

(«)  A  large  number  of  slight  or  more  severe  enzootics  among  fowls, 
due  to  local  nn  sanitary  conditions,  are  popularly  considered  as  outbreaks 
of  some  contagious  disease. 

(7)  Judging  from  the  results  of  tbese  investigations  and  the  recorded 
experience  of  certain  poultry  raisers,  it  is  highly  probable  that  this 
malady  would  have  been  prevented  in  a  large  proi)ortion  of  the  flocks 
in  which  it  now  exists  if  (careful  sanitary  methods  had  been  followed 
and  precaations  taken  against  the  introduction  of  the  disease  through 
the  purchase  of  aS'ected  fowls. 
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A  STUDY  OF  A  BACILLUS  OBTAINED  FROM  THREE  OUTBREAKS  OF  FOWL 

CHOLERA. 

By  Veranus  A.  Moore. 

Altbongh  a  large  uamber  of  rapidly  fatal  ontbreaks  among  fowls  are 
reported  aimaall;  irom  the  central  aud  southern  sections  of  the  L^nited 
States,  very  little  is  positively  known  of  the  naturu  aud  cause  of  the 
disease  produciug  them.  lu  1879-80  Dr.  D.  E.  Salmon'  investigated 
certain  epizootics  among  fowls  in  North  Uarolina,  in  which  he  found  a 
disease  comiiarable  to  the  one  described  as  ckolera  des  poules  (fowl 
cholera)  in  France.  With  the  exception  of  his  investigations,  which 
were  made  before  the  development  of  bacteriological  methods  now 
considered  essential  and  which  were  restricted  to  an  inquiry  into  the 
nature  of  the  disease  in  very  few  outbreaks,  we  have  no  definite  knowl- 
edge of  the  disease  known  as  fowl  cholera  in  America.  In  Eurox>e  tliis 
disease  has  been  extensively  studied  and  the  specific  organism  carefully 
described  by  several  observers;  the  descriptions  of  the  specific  bacillus 
differ  somewhat  in  reference  to  certain  properties,  but,  without  attempt- 
ing a  review  of  the  voluminous  literature  on  the  subject,  suffice  it  to  say 
that  it  is  generally  accepted  that  the  bacillus  of  fowl  cholera  is  very 
closely  related  to,  if  not  identical  with,  the  bacillus  of  rabbit  septicfe- 
mia.  The  results  recorded  by  Dr.  Salmon  show  that  he  obtained  a 
similar  organism  from  the  fowls  he  exauijaed,  but  unfortunately  the 
condition  of  bacteriological  science  at  that  time  did  not  permit  the 
determination  of  certain  imiwrtaiit  differential  biological  properties. 

The  farther  inquiry  into  the  nature  and  cause  of  this  disease  of  fowls 
has  been  attended  with  much  delay  on  account  of  the  difliculty  in  pro- 
curing suitable  material.  Although  this  may  appear  paradoxical  in  the 
presence  of  so  many  reports  of  epizootics,  a  moment's  reflection  upon 
the  existing  condition  will  reveal  its  truthfulness.  It  was  shown  in  the 
previous  article  that  there  is  a  great  looseness  iu  the  use  of  the  term 
"fowl  cholera,"  so  that  many,  if  not  all,  of  the  forms  of  local,  infectious, 
and  contagious  diseases  of  poultry  are  frequently  designated  by  it. 
Again,  there  is  a  hesitancy  among  {wnltry  raisers  to  report  the  exist- 
ence of  a  disease  in  their  flocks,  especially  before  its  seriousness  is 

'  Ueporls  of  the  Deiiartwent  of  Agriculture,  1880,  1882. 
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demonstrated  by  the  ileath  of  several  iDdividualB  wlieu  it  in  usually 
too  late  for  an  inTestigatiun.  Repeatedly,  reported  epizootics  have 
beeti  visited  by  difTerent  iovestiffators  of  this  Bureau,  bat  invariably 
the  conditions  found  prei'ludeil  the  determination  of  the  nature  of  the 
disease  which  had  alrea<ly  run  its  coarse  and  disapi>eared. 

Id  the  summer  of  1S!>4  three  serious  outbreaks  of  fovl  cholera  were 
reported,  and  f^m  each  of  them  a  single  fowl  van  received  for  exami- 
nation. From  the  organs  of  each  of  these  fowls  a  nonmotile  |>atho- 
genic  bacillus  was  obtained  in  pure  cultures.  As  I  was  unable  to  study 
the  outbreaks  In  the  field,  the  investigations  here  recorded  are  neces- 
sarily confined  to  the  study  of  the  orgauisni  obtained  from  these  fowls 
and  the  disease  produced  by  feeding  and  inoculation  experiments. 
Fowls  and  rabbits  inocutatetl  with  pure  cultures  of  the  bacillus,  isolated 
from  each  of  the  effected  fowls,  protluced  nimilar  fatal  results,  showing 
that  very  little  if  any  difference  existed  in  tlie  degree  of  virulence  pos- 
aessed  by  the  different  cultures.  A  comparative  study  of  their  cultural 
charai^ters  am]  physiological  properties  showed  them  to  be  identical. 
The  study  of  tliis  organism,  however,  showed  that  it  jwssessed  certaio 
properties  which  have  not  heretofore  been  attributed  to  the  bacillus  of 
fowl  cholera,  and  which  are  not  possessed  by  the  bacillus  of  swine 
plague  or  rabbit  septicaemia,  bacteria  generally  supposed  to  be  iden- 
tical with  it.  The  history  of  the  outbreaks,  so  far  as  learned,  and  the 
conditions  found  in  the  fowls  examined  are  appended: 

I. 

April  7,  18M,  a  d«»tl  Tiiw]  wan  recnivod  flruiu  Mr.  S.,  who  rraidM  n«ar  the  city  of 
WMbingtoii,  D.  C.  He  bad  loat  ueurly  all  of  hJH  Tiiwls  (about  50)  witli  choleia  clor- 
ing  the  precediog  few  WPekK.  tlie  one  brought  to  us  beiag  the  last  to  die.  He  nna 
requested  to  notif}-  iih  if  thu  iliseiiso  coutinneil  in  bia  Houk,  and  to  seoil  all  the 
fowla  that  weru  sulMoqiieiitly  attocketl.  An  no  otiier  fowlH  were  received,  it  ia  pre- 
snmable  that  the  diHeone  had  diaappeiired  and  that  the  fowl  examined  waa  the  laat 
to  be  affected. 

The  fowl  received  was  a  hen  aboat  2  years  old.  She  was  iu  a  good  condition. 
The  liver,  Hpleen,  kidneys,  and  lungs,  appe;ire<l  to  be  uormnl.  The  crop  contaioed  a 
considerable  qnontitj  of  dirt,  kiti'Imii  scnkpn,  corn,  and  other  food.  In  the  abdomi- 
nal  cavity  were  two  large  blood  clot*  and  a  broken  vKg.  The  mucosa  of  the  head 
normal      Comb  pale, 

Cover-glnsa  preparations  mode  fi-oiu  the  liver  showed  no  bacteria.  Tubes  of  agar 
and  bouillon  were  inoculated  from  the  liver  aud  hlootl.  On  the  followiugday  tiiMe 
containe*!  pure  cultures  of  a  nonmotile  bacillus.  It  was  fatal  to  fowls,  rabbits, 
guinea-pigs,  and  mice. 

II. 

August  8,  1R94,  a  dead  fowl  was  received  by  express  ilrom  Mr.  S.,  of  Tootett's 
Mills,  Va.  A  postal  oard  from  him  bearing  date  of  Angust  8,  addreeaed  to  the  De- 
partment of  Agriculture,  rends  iu  part  hs  follows :  "  I  send  yon  by  Adams  Express  a 
hen  with  genuine  cholera.  I  have  lost  about  80  hens  and  pnlleta  in  the  lost  month." 
*  ■  ■  About  throe  weeks  later  ft  letter  was  received  from  Mr.  8.  in  which  bestated 
that  he  had  lost  about  100  hensund  pullets  iu  the  last  two  months  from  fowl  oholer*. 
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The  autopsy  of  the  fowl  received  showed  tlmt  death  had  occurred  ouraetinie  before 
its  arrivnl.  The  organs  were  somewhat  disc;olore(l  from  poat-po«teu  L-haugeH.  The 
llTer  was  fatty,  k  idaeys  yellowish  ill  color,  due  to  an  ezcosH  of  urates  in  the  tulialea. 
Heart  mnscle  pale.  The  oont^nts  of  the  intestines  w-re  graeiiUh  and  seoiiliiiuid 
ineonaistency.  Mucosa  of  cloaca  had  »  yellowish  cnloT.  Tubes  of  bouillon  and  agar 
vect  inoculated  from  the  liver.  The  following  day  the  tubes  contained  pora  cul- 
tures of  a  noniuotile  bacillus,  which  upon  subsequent  study  was  found  to  be  identi- 
cal with  the  bacillus  obtained  from  the  fowl  examined  fW>m  tlie  tirst  outbreak. 

III. 

In  August,  18M,  while  engogediuothec  investigations,  Dr.  Theobald  Smith  had  the 
opportunity  of  examining  a  fowl  which  died  inanoutbrealcof  fowl  cholera  onBloclc 
Island,  R.  I.  The  fowl  ilied  August  13.  It  was  kept  on  ice  until  August  Ifi,  when  it 
was  carefully  oxumine'l.  It  cnme  from  a  flock  of  about  70  fowls.  The  disease  was 
reported  to  have  begun  in  Jnue,  nud  nt  the  time  tliiH  fowl  died  only  nbuut  14  or  15 
were  still  living.  The  autopsy  notos  made  by  Dr.  Kmith  show  tliiit  the  organs 
appeareil  to  be  nonual.  Four  cultures  were  made  froiu  the  spleen,  liver,  and  bloiMl. 
On  the  second  day  following  these  contnineil  ii  iiiodei-atelj'  vigorous  growth  of  a  non- 
motile  bacillus. 

Augnst  31 :  Dr.  Smith  gave  me  these  cultures  fur  fucther  study,  'lliey  wf re  found 
to  be  identical  and  pure.  A  series  of  inoculations  and  a  careful  study  of  the  mor- 
pholof-y  and  physiological  properties  of  this  orgHnism  showeil  that  it  was  identlc^al 
with  the  bacillus  obtaineil  from  thi;  other  two  fowls. 


Although  the  data  coaceruirig  the  nature  of  the  disease  in  the  threw 
ontbreaks  is  exceeclinglymeager,  the  facts  in  hand  are  quite  enough  to, 
»how  that  it  was  pratrtically  the  name  in  its  inauifostations  in  the  three 
lociililies.  From  other  sources  I  have  learned  that  fowl  cholera,  or  » 
rapidly  fatal  disease  known  as  snch,  is  not  uncommon  in  the  vicinities 
where  two  of  the  oatbreaks  occnrred.  No  one  can  doubt  that,  if  the 
history  given  is  correct,  the  disease  in  the  flocks  fi-om  which  the  fowls 
came  wa.s  of  a  highly  contagious,  or  iit  least  Infectious,  nature.  The 
presence  of  the  same  e)>ecies  of  a  patliogenic  bacilln.s  in  the  organs  of 
the  three  fowls  is  evidence  sup^torting  such  a,  conclusion.  As  the  history 
of  the  disease  in  each  flock  and  the  exauiinatiou  of  the  fowls  received 
showed  the  absence  of  diphtheritic  lesions,  it  is  necessary  to  consider 
the  disease  in  question  either  fowl  cholera,  iti  the  general  acceptation 
of  that  term,  or  to  add  a  new  disease  to  fowl  pathology,  which,  from 
oar  limited  knowledge  of  this  disease  in  the  TTidted  States,  does  not 
appear  to  be  justifiable. 


Morpkologj/. — A  uonmotile,  rwUsbaped  organ  istii,  viirying  somewhut  in  siiieacciiriU 
iug  to  the  meilia  in  which  it  develops.  In  tissue!*  of  fowls  or  rabbits  it  is  ftoui  1.4 
to  l.Hu  long  and  tVom  1  to  1.3  u  thick.  No  HporeH  or  v^icuoles  have  been  discoveied. 
The  ends  are  roundeil,  so  that  iu  the  shorter  forms  it  coulrl  easily  be  mistaken  for 
1  micrococcus.  In  the  tissues  it  freijucntly  appears  in  sniiill  clumps.  Involution 
foniis  nre  common.  In  cultures  on  agar  it  is  morf  Hlenilcr  (h:iu  in  tissues.  When 
examined  iu  a  hanging  drop  preparation,  especially  at  thi^  cilgc,  it  frequently  shows 
»  marked  polar  arrangement  of  the  cellular  protnpltisni.  In  Ilicsu  prc]iaratii>ns 
lbei«  is  olmervod  a  marked  dancing  million  of  Ili<^  oricaiiisnis.  In  old  bouillon  cul- 
17897— No.  8 .-> 
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turea  short  chains  compoaed  of  bacilli  united  end  to  end  are  Rometimes  observed. 
It  Btaiijs  with  the  ordinary  aniline  dyes,  but  retains  the  coloring  matter  very  feebly, 
or  not  at  all,  wlien  treated  after  the  Gram  method. 

Cultural  characlcrt. — Agar, — On  this  medium  at  37''  C.  the  growth  is  moderately 
Tigoious.  It  has  a  grayiafa,  glistening  appearance.  Isolated  colonies  are  f^m  1 
to  2  mm.  in  diameter,  convex,  with  sharply  defined  burders.  Agar  plat«a  emit  a 
pecniiar  penetrating  odor. 

Oelatin. — la  this  medium  ,tlie  gTonth  is  less  vigorons.  In  stick  cultures  it  ia  more 
■abundant  along  the  line  of  inoculation  than  ou  tbe  sutface.  Iaolat«d  colonies  are 
-about  0.25  mm.  in  diameter,  appearing  as  homogeneoas  bodies  to  the  unaided  eye,  but 
-slightly  granular  nnder  low  magnification.     They  have  a  grayish-yellow  color. 

Folalo. — Oa  the  surface  of  potatoes  a  delicate  grayish- yellow  growth  appears  after 
ikboiit  forty-eight  hours.  Fietinently  there  is  no  development,  owing,  presumably,  to 
the  acid  leactiun. 

Alkaline  fioMltJon.— Ia  twenty-four  hours  alkaline  bouillon  becomes  uniformly 
'clouded.  Reaction  acid.  The  bouillon  becomes  clear  after  several  days.  The  growth 
'Settles  with  the  formation  of  a  small  qnantity  of  friable  sediment.  The  bacteria  liTe 
Jbr  at  least  fonr  weeks. 

Acid  bottiltoi).' — Very  faintly  clouded;  acid  reaction.  Slight  sediment,  which  is  not 
viscid. 

•Ifilit. — Ho  change  is  produced  in  the  appearance  of  milk  for  ahont  fonr  weeks.  It 
then  begins  to  change  to  a  clear  opalescent-appearing  fluid.  In  about  six  weeks 
the  milk  has  adeoidedly  opalescent  appearance.  Strongly  alkaline  in  reaction.  The 
addition  of  a  few  drops  of  acetic  acid  precipitates  the  casein.  A  microscopic  exam- 
ination shows  that  tlie  fat  globules  are  destroyed.  This  condition  is  presumably  due 
to  the  alkali  prmluced  by  tbe  growth  of  the  bacteria.  This  appeuranceof  milkisuot 
distiugnisliablo  from  that  produced  by  the  bacillus  of  hog  cholera. 

Fei-nitHtatioH  of  ittjais. ^Alkaline  bouillon  containing  1  per  cent  dextrose  in  fet- 
meutatiun  tubes  becomes  nnil'ormly  cloudy  throughout.  Strongly  acid  in  reaction- 
Similar  tubes  containing  saccharose  and  lactose  become  clouded  throughout,  but  they 
temain  alkaline  in  reaction,  the  degree  of  alkalinity  incrt>aaiug  with  age.  Oaaisuot 
produce!)  during  the  growth  of  the  bacillus  in  bouillon  containing  sugars. 

Jndol  and  plmiiol. — Cultures  in  n  peptone  solution  give  a  strong  indol  reaction  when 
treated  after  Kitasato's  method.  No  phenol  reaction  could  be  obtained  when  cul- 
tures were  treated  according  to  Weyl-Lewandowski. 

Thermal  dtalh  poiitl. — Tubes  of  bouillou  inoculated  with  several  drops.of  a  fresh 
bouillon  culture,  exposed  in  a  water  bath  to  a  temperature  of  58*^  C.  for  fifteen 
minutes  or  longer,  did  not  develop.  Those  exposed  for  ten  minutes  or  less  developed 
into  pure  cultures  of  the  iiiocuhitsd  bacillus.  Au  exposure  at  54^^  C.  fur  thirty  min- 
utes produced  no  deleterious  effect. 

Effect  of  diiiii/ectanla. — A  one  per  cent  solution  of  carbolic  acid  was  fatal  in  five 
minutes.  A  one-fourth  of  one  per  cent  solution  of  coniiuercial  enlphuric  acid  de- 
stroyed life  in  ten  minutes.  Lime  water  was  fatal  in  ten  miontes,  and  a  eolntion 
■composed  of  one  part  lime  water  nn<l  three  parts  distilled  water  was  equally  as 
effective  in  one  hour.  Sulphur  fumes  were  also  fatal  in  the  teat  applied  by  Dr.  C.  F. 
Dawson.  A  drop  of  a  bouillon  culture  wan  placed  upon  a.aterile  cover-glass  inside  B 
large  glass  jar  which  had  been  specially  prepared  for  the  text.  About  a  half  tea- 
apoonful  of  sulphur  was  placed  upon  a  sheet  of  aabestus  and  ignited.  The  lid  of  the 
Jar  was  put  on  nud  in  u  abort  time  the  Jar  was  filled  with  white  fumes.  In  three 
hours  time  tbe  cover-glasses  were  carefully  removed  and  dropped  into  tubes  of  sterile 
bouillon.    These  tubes  were  placed  in  an  incubator.    They  invariably  remained 

'  Bouillon  prepared  from  beef  without  neutralizing  or  rendering  alkaline  by  m 
Aolutton  of  soda  or  potash. 


Digit  zed  by  Google 


NATURE  OF  THE   INOCULATION  DISEASE, 


67 


Egect  of  low  ItatpenttUTt. — Bacteria  dried  on  ooTet-glaSMs  were  planed  in  sterile 
(«•(  tiibeH  and  exposed  in  a  temperatare  of  from  zero  to  a  few  degrees  above  for 
Hventeen  hours.  This  ezposnre  did  not  appteeiably  retard  their  subeeqaent  mul- 
tiplication in  bonilloD. 

The  ejftel  0/  drying.— Tha  bacilloe  withstood  drylDg  at  the  otdlaory  temparatoie 
oa  cover-glaases  for  seven  day& 


THK  NATURE  <J 


K   INUCULATION    mSEASK. 


The  disease  prodneed  in  the  experimental  animals  with  pnre  cnltnres  of  this 
baoillns  is,  when  compared  with  the  described  effect  of  the  bacillns  of  fowl  cholera, 
exceedingly  interesting. 

Fowls  inoculated  in  the  wing  vein  with  0.3  oc.  of  a  tteeh  booillon  cultare  died  in 
from  three  to  eight  ds;s,  nsnally  on  the  fifth  or  sixth  day.  The  temperature  hegios 
io rise  on  the  second  ilay  after  inocnlation.  It  reaches  109^  to  111^  F,'  the  day  before 
death  occurs.  In  cases  where  the  fowte  live  from  Hve  to  six  days  they  appear  per- 
fectly well  for  at  least  three  days,  when  the  feathers  begin  to  have  a  slightly  ra (Bed 
■pjieamnce.  The  exposed  portion  of  the  head  nsually,  but  not  invsriably,  becomes 
pale.  Toward  the  last  tbey  sit  in  a  crouched  position,  with  the  head  drawn  close  to 
the  body.  They  refuse  food,  but  nsnally  take  more  or  lees  water.  There  is  some- 
times a  slight  diarrhea.  That  portion  of  the  excrement  secreted  by  the  kidneys 
becomes  yellow. 

Thechanges  observed  at  post-mortem  are  not  couspicnous.  The  liver  is  moderately 
enlarged,  soft  and  fatty.  The  spleen  is  occasionally  enlarged.  The  kidneys  are 
mnrked  vith  yellowish  lines,  due  t^i  the  injection  of  the  tubules  with  urates.  I'he 
intestinal  macoea  is  sometimes  hypermmio  and  sprinkled  with  punutiform  hemor- 
rhages, eepecially  in  the  rectnm.  The  cont«nts  of  the  intestines  are,  as  a  rule, 
greeuish  in  color  and  normal  In  consistency.  Themucosa  of  the  cloacu  is  f>er|ueiit1y 
ot'a  yellowish  color,  due  to  urateo.  The  heart  niiiBcle  is  pale.  In  a  few  oases,  where 
tLe  fowls  resisted  for  an  nnnsoally  lung  period,  tubercle-like  nodules  were  observed 
in  tlio  heart  and  lungs. 

The  moRt  marked  pathological  changes  were  found 
twenty  fonr  to  forty-eight  hours  after  an  inoculation 
the  nnmt>erof  thered  corpuscles  and  an  increase  in  tt 
termined.  This  decrease  in  the  number  of  the  red  cells  and  the  increase  in  the  white 
ones  coutiuued  until  death  occnrred.  This  isilluBCrated  by  the  notes  Itom  a  somewhat 
typical  case. 

Fowl  M.  8S. 

{IniKulsted  Fobroary  8.] 


the  blood.    Within 
lius  a  diminution  in 
itfer  of  leucocytes  was  de- 
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Unfortnuately  the  changes  produced  in  the  blood  of  foirls  by  bacterial  d 
sre  so  little  known  that  the  extent  to  which  this  marked  change  in  the  blood  is 
characteristic  of  this  disease  can  not  be  determined  until  further  investigations  with 
other  pathogenic  bacteria  are  made. 


■The  norma)  temperature  of  fowls,  1 
the  fowls  used  before  inoeulation,  vari< 


I  determined  by  taking  the  temperature  of 
I  considerably,  ranging  team  VM°  to  1(W  F. 
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The  methMl  of  dMtractloa  of  tLe  red  rorpusvlea  ia  not  as  yet  iMtiafiictorily 
explained.  Ia  his  report  on  fowl  cbolora  Dr.  Salmon  (loc.  cit)  illuatrnteil  luncocyteB 
■arronndiug  the  red  corpiiBi^tes,  but  tfae  marked  dimiaulioii  of  the  red  celln  nna  not 
determineil,  aUhongli  lie  speaks  at'  tlie  |inle  color  of  the  blood.  In  a,  few  prepara- 
tions of  freoh  blood  I  liave  observed  Bimilar  pbenomenoD,  nud  also  have  seen  portions 
of  red  cells  nitliin  tbe  granular  Ieiicoi.'ytcH,  The  determination  of  the  extent  of  thb 
mode  of  destriiction  of  the  red  corpuscles,  however,  necassit-ates  further  inveatiga- 
tiou.  It  is  of  interest  to  call  attention  to  certain  other  observations  in  connection 
with  their  destruction. 

In  carefully  heated  oorer-glaaa  preparations  of  healthy  fowl's  blood  staiued  with 
eosiu  and  .nethylene  blue  the  nuclei  are  colored  a  deep  blue,  anil  the  cellular  proto- 
plasm surrounding  the  nucleus  is  stained  with  the  eosin.  In  similar  preparations 
mB<le  from  the  blood  of  tbe  af!ect«d  fowls  there  are  »  greater  or  less  nnnibec  of  cor- 
puscles which  do  not  take  the  eusiu  stiiiu.  lu  these  the  portion  of  tbe  I'orpusi'le 
surround! Of;  the  nuNeiis  remains  nnstniued  or  becomes  slightly  tinted  with  the  blue. 
It  oijcasioiially  coutaius  one  or  more  vacuoles,  and  the  margin  is  frequently  broken. 
In  some  iuBtauc^es  a  conaiderablo  portion  of  the  corpnsilo  has  disappeared.  Then* 
are  a  few  free  nuclei. 

Fowls  fed  with  purtt  cultures  and  witb  the  viscera  of  birds  dying  of  this  disease 
UBDally  aucoumh  iu  from  eight  to  Hfteen  days.  The  subcataueoun  inoculation  with 
moderate  quantities  of  pure  cultures  gave  no|{ative  results. 

The  orgauB  and  the  blood  of  fowls  dying  ll'om  the  iootulation  disease  contained 
comparatively  few  bacteria.  This  was  shown  in  the  cover-glass  preparations  and 
also  in  cultnres.  Frequently  the  inelined  snrface  of  agar  riibbeil  with  a  large  piere 
of  the  liver  or  spleen,  or  a  clot  of  blood,  contained  on  the  following  day  isolated 
I'OlouieH.  In  sections  tbe  barteria  were  fl'eiiuently  found  lying  in  clnmjMi  within  the 
capillaries. 

In  rabbits  the  disease  resembles  very  closely  that  produced  by  attenuated  hng- 
I'bolera  baiteria,  although  the  fatal  dose  is  much  larger  than  for  that  organiam. 
Subcutaueons  iuoeolations  with  O.I  to  0.2  co.  are  rarely  fatal.  When  death  follows 
the  lenions  nre  cliara<'teri^ed  by  slight  local  reactions,  necrotic  areus  iu  the  liver, 
enlarged  and  disi'Olored  splei-u,  anil  an  iiiflltratiou  of  cells  into  the  follicles  of  the 
verniil'urm  appendix  and  glaudsuboutthe  ileu-ciccal  valte.  An  intravenous  iuocula- 
tiou  of  0.2  to  0.3  CO.  of  a  l^t'Sh  bouillon  culture  produces  death  iu  from  two  to  three 
<Iays.  In  tlieae  cases  the  spleen  is  engorged  with  blooil,  the  liver  swollen,  nud  the 
iuteatinal  mucosa  i  ontains  heiuorrhugic  areas.  A  jariicr  dose  produces  death  in  from 
eighteen  to  twenty-four  hours.  An  intravenous  injection  of  a  small  quantity  at 
cnlture  produces  lesions  similar  to  those  following  the  subcutanoous  inoculation. 
Cover-glass  preparations  from  the  liver,  spleen,  and  blood  made  soon  after  death 
show  few  elongated  bacteria.  If  a  rabbit  in  allowed  to  lie  for  twenty-four  hours 
after  death  cover-glass  preparations  show  iuuuiiierable  oval  bacteria,  which  usually 
exhibit  a  polar  stain. 

A  guiuea-jiig  iuoculiited  in  the  abdominal  cavity  with  0.2  cc.  of  a  bouillon  cul- 
ture died  iu  seven  ilays.  The  autoiisy  showed  about  50  cc,  of  a  clear,  lemon-colored 
serum  in  the  abdominal  cavity.  The  viscera  were  covered  with  a  grayish  membra- 
nous exudate.  The  pleural  cavity  coutnined  a  l«rgu  quantity  of  scrum.  Lunga 
collapsed.  Subculani>ous  iuocnlations  of  0.5  cc.  prove<l  fatal  in  from  six  to  eight 
dny».  Tlioro  was  a  purulent  inllltration  into  tbe  subcutis  about  the  point  of  iuoeu- 
latiiin.  Spleen  enlarged,  dark  colored,  and  friable.  Liver  pale  and  usually  fatty.  No 
intestinal  IcsioiiB.  Comparatively  few  bacteria  in  the  organs  aa  shown  in  cover- 
glass  prepariitious. 

White  and  gray  mice  inoculated  snbcutaueonsly  with  1  to  2  drops  of  bouillon 
culture  died  iu  A'oiu  three  to  five  days.  The  only  prououn<-e<I  mocroseopic  lesion 
observed  was  an  enlarged  and  discolored  spleen.  Mice  inoculated  similarly  with  a 
mui-h  smaller  quautity  (a  single  small  loop  of  culture)  remained  well. 
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It  wa»  tbonglit  that  jtertiaps  tbe  bacillus  was  attenaated  because  the 
fowls  were  among  tbe  last  to  die  iu  their  respective  outbreaks.  On  that 
acoouut  several  series  of  iuoculatioiis  were  made  in  different  animals 
fur  tbe  purpose  of  increasing  its  yinileuce,  tbe  culture  IVom  tbe  fowl  in 
tlie  first  outbreak  being  used.  These  gave  negative  results.  Several 
other  experiments  are  now  iu  progress  for  the  purpose  of  accelerating 
its  pathogenesis.  It  seems,  however,  that  its  vinilence  is  not  easily 
changed  by  any  of  the  ordinary  methode.  Alter  nearly  a  year's  pres- 
ervation in  subculture  it  is  as  rapidly  fatal  as  when  first  isolated. 

The  bacillus  here  described  differs  from  the  description  of  the  baciU  . 
las  of  fowl  cholera  (rabbit  septiciemia  or  swine  plague)  iu  tbe  followiug 
|)arliculars : 

(1)  Morphology. 

(2)  Its  effect  upon  milk. 

(3)  Its  effect  upon  sugars. 

(4)  Its  degree  of  virulence  for  rabbits  and  fowls. 

(o)  The  nature  of  the  inoculation  disease,  especially  in  rabbits. 

The  morphological  changes  cousiat  in  a  slight  increase  iu  size  and 
the  feebleness  with  which  it  takes  tbe  polar  stain.  The  fact  is  inter- 
estiug,  however,  that  the  polar  stain  is  well  marked  when  the  bacillus 
Is  allowed  to  multiply  in  the  dead  animal  body. 

The  sapouificatioD  of  milk  is  very  marked.  This  property  belongs  to 
the  hog-cholera  gronp  of  bacteria,  and  it  has  not  occurre<l  in  parttliel 
cultures  of  the  swine-plague  bacillus  or  other  members  of  that  group, 
in  wliich  it  is  generally  conceded  by  authorities  in  bacteriology  the 
fowl-cholera  bacillus  belongs. 

The  bacilli  of  rabbit  septicaemia  and  swine  plague  produce  acids  in 
bouillon  containiug  dextrose  and  saccharose,  while  this  bacillus  changes 
dextrose  only.  1  have  not  had  an  opportunity  of  studying  the  bacillus 
of  the  European  disease,  and  consequently  this  variation  is  assumed  ou 
the  authority  of  tbe  statements  that  these  species  are  identical. 

The  virulence  of  this  bacillus  ia  much  less  than  that  ordinarily  recorded 
for  fowl  cholera.  Dr.  Salmon  produced  fatal  results  in  fowls  by  tbe 
subcutaneous  injection  of  minute  quantities  of  a  ])ure  culture,  while 
this  orgnitism  requires  for  fatal  results  an  intravenous  injection  of  a 
mnch  larger  amount.  In  rabbits  the  dissimilarity  is  much  greater. 
The  bacillus  of  fowl  cholera  is  said  to  destroy  rabbits  with  acute  septi- 
cemia within  twenty-four  hours  after  a  subcutaneous  inoculation  with 
small  quantities  of  pure  culture,  but  tliis  organism  produces  a  disease 
characterized  by  certain  definite  anatomical  changes. 

The  theory  that  possibly  tbe  variation  iu  tbe  lesions  is  due  to  an 
atteonatiou  of  tlie  bacillus  or  a  resistance  on  the  part  of  the  animal 
does  not  iiold,  as  tbe  disease  produced  in  rabbits  mth  tbix  organism  is 
different  from  that  obtained  with  attenuated  rabbit-septic^mia  bacteria. 
It  has  frequently  been  pointed  out  iu  the  piiblications  from  this  labora- 
tory that  atteuunted  rabbit-septioEemia  or  swine-plague  bacteria  pro- 
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dace  local  infiltrationa  aiid  an  iDflammatioii  followed  by  an  exudate  on 
one  or  more  of  tUe  Berons  nienibraties. 

Anotber  point  of  differeDce,  taking  the  bacillus  of  fowl  cholera  to  be 
identical  witli  that  of  swine  plague,  is  the  inability  to  render  rabbits 
imunine  to  the  disease  by  previuuK  injections  of  sterilized  cultures. 
A  carefully  conducted  experiment  was  made  in  which  10  co.  of  steril- 
ized  bouillon  culture  was  injected  intravenously  in  repeated  sninll 
(loses  in  two  rabbita.  They  were  subsequently  inoculate  with  a  niini- 
mum  fatal  dose  of  pure  culture.  They  died  with  the  control  rabbits. 
Such  negative  results  are  in  variably  obtained  with  hog-cholera  bacteria, 
but  many  experiments  with  Bwine-plagiie  bacteria  show  that  such  treat- 
ment will  quite  as  surely  produce  a  pronounced  resistance  to  that  disease  ' 

Tliere'  are,  however,  certain  similarities  in  the  disease  produced  in 
fowls  with  the  one  studied  by  Dr.  Salmon  in  his  investigiitions  in  Sorth 
Garolinii,  These  are,  Ibr  the  greater  part,  the  rise  in  temperature,  the 
period  of  incubation,  yellowisli  color  of  the  urates,  paleness  of  the 
comb,  and  the  refusal  of  food.  The  gross  pathological  changes  are 
also  comparable.  The  diarrhea  was  less  marked  in  the  disease  I  have 
produced. 

The  study  of  this  organism  and  its  pathogenesis  are  as  yet  too 
incomplete  to  admit  of  farther  comparisons  at  this  time.  The  fact  has 
been  shown  that  in  the  inoculation  disease  there  is  slight  or  do  diar- 
rhea, and  pronounced  pathological  changes  occur  in  the  blood.  Should 
these  conditions  be  found  to  exist  in  the  disease  as  it  occurs  in  epi- 
zootics it  is  evident  that  the  term  fowl  cholera  is  an  unfortunate  one. 
It  has  further  been  [K>inted  out  that  the  bacillus  obtained  from  three 
outbreaks  of  i-eiwrted  fowl  cholera  differs  materially  from  the  organ- 
ism generally  accepted,  an<L  ofttimes  described  by  Burox>ean  investiga- 
tors as  the  specific  cause  of  that  disease.  It  is  quite  possible  that 
there  are  several  varieties  of  fowl  cholera,  and  that  the  bacillus  here 
described  is  the  etiological  factor  of  one  of  these  forms.  The  extent 
to  which  this  bacillus  is  distribnted  in  this  country  as  the  cause  of  epi- 
zootics among  towls  can  not  be  determined  until  farther  investigaliions 
are  made. 


'  BuUetiu  No.  Ij  of  Uie  Bureau  of  Animal  Industry,  1S94,  p.  i 
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Oi\  A  PATHOGENIC  BACILLUS  OP  THE  HOG-CHOIMA  GIIOUP  ASSOClATtD  WITH 
A  FATAL  DISEASE  IN  PIGEONS. 

By  Verani's  A.  Moure. 
HISTORY  OF  TOE   DISEASE. 

In  July,  1894,  an  iiivefttigatiOD  wiia  made  into  tiie  Dature  of  a  re|>oite<l 
epizootic  atuoug  pigeons  at  Vineland,  N,  J,  Tbe  disease  was  found, 
however,  to  lie  reatricted  to  tbe  cote-i  belonging  to  Mr.  A.  H.  Ilawley, 
and  wliile  it  was  said  to  be  very  destructive,  its  course  was  slow,  and 
the  heavy  loss  which  it  occasioned  was  due  to  its  coiitinue<l  existence 
and  spread.  The  only  symptom  observed  was  a  general  emaciation, 
or  "going  light,"  as  expressed  by  pigeon  funciern.  He  liad  examiued 
postmortem  a  large  number  of  the  birds,  but  the  only  apparent  patlio- 
logical  change  noticed,  other  than  tlie  loss  of  flesh,  was  an  exceed- 
ingly pale  heart  muscle. 

In  addition  to  the  affection  tneutioned,  a  few  pigeons  had  died  ftom 
a  disease  known  as  "megrims,"  which  is  characterized  by  emaciation 
and  a  peculiar  turning  of  the  head  fWim  one  side  to  the  other,  with 
occasional  paroxysms  of  flyiog  about,  appai-eutly  in  an  aimless  man- 
ner. Tbe  economic  importance  of  this  disease,  however,  was  said  to  be 
iuRignilicant,  and  it  is  considered  here  in  connection  with  the  more 
serions  afi'ection  ou  account  of  the  identity  of  the  bacilli  isolated  from 
the  diseased  pigeons. 

At  the  time  of  my  visit  Mr.  Hawley  had  a  pigeon  iu  the  advanced 
stage  of  each  of  these  appaj^ntly  different  diseases,  aud  several 
others  which  he  said  showed  beginning  Bytnjitoms.  As  these  diseases 
appeared  to  have  followed  outbreaks  of  a  rapidly  fatal  affection  wliich 
bad  occurred  at  variable  intervals  among  hiu  pigeons  during  the  pre- 
ceding few  years,  a  brief  historical  sketch  of  tbe  disease  in  his  cotes  is 
of  special  interest. 

Mr.  Ilawley  stated  that  be  began  to  raise  pigeons  early  in  1889,  At 
first  he  kept  about  160  pairs.  For  nearly  three  years  liis  pigeons 
remained  well.  Late  in  the  fall  of  1891  he  purchased  60  pairs,  aged 
about  10  months,  from  the  Kauciers'  Pitreou  Cluh,  of  Philadelphia. 
About  four  weeks  later  these  pigeons  began  to  die  from  a  disease  des- 
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igQat«d  by  him  as  cholera.  About  one-half  of  the  purchased  pigeons 
died.  The  disease  did  not  spread  to  the  pigeons  formerly  kept  on  the 
place.  A  secoud  and  more  destructive  outbreak  occnrred  la  the 
spriDg  of  1892,  Daring  the  summer  two  other  quite  severe  outbreaks 
occurred.  In  AHgaBt,1893,Iie  loet  125  birds  from  the  same  cause.  At 
this  time  the  disease  ^as  unusually  rapid  in  its  course,  the  pigeons 
being  sick  for  only  twelve  to  fourteen  hours.  The  cotes  in  which  the 
disease  ocwiurred  were  thoroughly  sprayed  with  keroHetie  emulsion  and 
the  floors  were  washed  with  carbolic  acid.  They  were  vacated  aud  left 
nnoccupied  until  the  spring  of  1894,  when  75  pairs  of  pigeons,  selected 
from  the  other  cotes,  were  placed  in  three  of  the  apartments,  25  in  each, 
and  17  pairs  were  purchased  and  put  in  a  fourth  apartment  of  the  same 
house.  The  four  apartmenta  were  arranged  side  by  side,  occupying  the 
entire  bnildiug.  The  x>igeoua  remained  well  for  about  a  month,  when 
cholera  broke  out  in  two  (first  aud  third)  of  the  apartments.  About  15 
birds  died,  when  the  disease  was  checked  by  the  use  of  medicines. 

Soon  after  the  first  outbreak  of  so-called  cholera,  )ate  in  1891,  pigeons 
began  to  die  of  the  disease  under  investigation.  The  number  of  deaths 
continued  tu  increase  until  the  profit  of  the  business  was  consumed  and 
the  extermiuation  of  the  pigeons  threatened.  A  record  of  the  mortality 
kept  during  the  first  few  montbs  of  1894  showed  that  in  February  83, 
in  March  36,  and  in  April  66  deaths  occurred.  In  May  and  Jane  the 
loss  was  abont  the  same.  In  July  a  much  smaller  proportional  mimber 
had  died  up  to  the  time  of  the  investigation.  The  prevalence  of  the 
disease  among  young  pigeons  was  noted  by  Mr.  Hawley,  although  old 
birds  were  occasionally  aflected.  AH  of  the  affected  pigeons  were 
examined. 

Pigeon  No.  J, — This  pigenu  waa  fonnd  dead  on  the  momiDg  of  July  19.  It  wu 
abouie  weeks  old.  There  waa  evidence  c>f  a  elight  diftrrbea.  It  was  much  emaciated. 
The  mnooaa  of  the  eyefl,  Bares,  and  mouth  was  normal.  The  liver  had  a  peculiar 
greeniah  color,  due,  presuniably,  to  post-mortem  changes.  The  kidneys  were  of  a 
pale  yellowiah  color.  Intestinal  mucosa  normal.  The  heiu^  muscle  was  exceedingly 
pale,  fatty.  Tubes  of  agar  were  inoculated  from  the  liver  aud  blood.  These  con- 
tained ou  the  day  following  pure  cultures  of  a  motile  bacillna  belonging  to  the  hog- 
oholera  group,  as  will  be  shown  in  its  eubsequent  description. 

Pigeon  No.  i. — This  was  an  old  pigeon.  It  had  been  sick  for  several  days.  It 
turned  its  bead  continually  from  one  side  to  the  other  and  walked  with  difficulty. 
The  lelt  eye  was  closed  and  coataiiied  a  small  quantity  of  mucus.  It  waa  killed  for 
examiuation.  Pigeon  much  emaciated.  No  lesions  werefoundin thoracicorabdom- 
inal  organs.  In  the  sabarchnoid  space  over  the  cerebellum  and  the  poeterlor  lobesof 
the  cerebrum  there  was  a  grayish-yellow,  friable  exudate  oue-holf  to  1  mm.  in  thick, 
nees  aud  easily  removed.  Subjacent  brain  tissue  reddened;  otherwise  normal  in 
appearance.  The  dura  appeared  tu  be  normal.  The  exndate  was  composed  for  the 
greater  part  of  degenerating  cells  and  bacteria.  Tnl^ea  of  agar  were  inoculated  from 
the  exudale  over  the  brain  aud  from  the  heart  Llood.  The  latter  remained  clear; 
the  former  developed  into  pure  cultures  of  a  bacillus  not  distinguishable  in  its  bio- 
logical character  from  the  one  obtained  from  the  organs  of  pigeon  Ko.  1. 

All  of  the  suspected  pigeous  were  killed  and  Diamine<l,  but  in  every  caee  the  organs 
appeared  to  be  normal  and  the  culture  media  inoculated  remained  clear. 
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Morpkotoffif. — Ad  actively  motile  bacilloB,  vftryiiijt  in  sizp  from  1  to  1,6  ^  io  length 
Mid  about  1  /I  ID  width.  The  size  varies  nppruciably  in  diHeront  uieilia.  No  spoiee 
have  been  detected.  The  enda  are  roauded  in  ciiltnreB,  bnt  in  tisane  the;  appear  to 
be  more  pointed.  In  preparations  from  tissues  it  nsunlly  .ipj^ars  in  pairs,  united 
end  to  end.  Fteqnentl;,  bowever,  it  is  obseTved  iu  clumps.  The  tiagella  are  coKily 
demonstrated  by  Loeffler's  prooess.  Tbe  niiml>er  of  fllanientH  vary,  ein;bt  lieinK  tlie 
maiimnni  nutuber  observed  in  a  single  bacillna.  In  j)reparatioDe  from  tissue  it 
UBually  exhibits  a  light  cent«r  with  a  uniformly  stained  periphery.  In  pre|>urHtioii8 
from  cultures  it  naiially  ahows  very  little,  if  any,  unstained  area.  It  doi-s  not  take 
the  Gram  etain. 

CiiIlHral  oAdrocler*. — Agar. — On  tbe  inclined  surface  of  this  meilinni  after  twenty- 
four  hours  at  37*^  C.  a  grajrlsh,  glistening,  iionviscid  growth  appears.  When  isolated 
the  GoloDiea  are  convex, 0.5  to  1.6  mm.  iu  diameter.  Edges  sharply  defined.  The 
growth  ia  incieased  slightly  during  the  next  twouty-four  honrn.  In  stick  cultures 
there  is  a  grayish  growth  along  tbe  course  of  the  needle  tracli. 

Gelatin. — In  this  medium  the  gmwth  is  not  vigorous.  Surface  ouloniea  appear  as 
amall  grayish  dots.  When  maf^ificd  they  ivro  finely  granular  iu  appearance  and  of 
a  yellowish  tint.  In  older  colonies  there  is  a  ilistiiit't  band  which  is  less  granular 
in  appearance  about  the  circumference.     It  is  not  liiiuitled. 

Polald. — It  forma  on  potato  a  thin,  glistening  growth,  liaving  a  faintly  yellowish 
color.     When  the  reaction  of  the  potato  is  very  acid  no  growth  appears. 

Alkaline  ftoiiilitfu.— This  medium  becomes  uniformly  clouded  nftei'  twenty-four 
hoars.  The  reaction  ia  faintly  add,  owing  to  the  fernientatiou  of  tbe  muscle  sugar. 
Aft«r  a  longer  growth  a  thin,  grayish  memlirane  forms  over  the  surface  of  the  liqnid 
and  agrayish  bond  frequently  appears  on  the  sides  uf  the  tube  nt  the  surface  of  the 
liquid.  The  reaction  beoomeaetmngly  alkaline  in  old  cultures.  In  acid  ioniffon  the 
growth  is  feeble  and  the  reaction  is  not  appreciably  changed. 

Milk. — When  this  medium  i«  faintly  acid  iu  tiie  l>eglnniug  it  slowly  Iwcobihs  alka- 
line. Id  about  three  weeks  it  gradually  changes  to  a  clear,  opalescent  fluid,  due, 
preenmably,  to  tbe  alkali '  produced  by  the  growth  of  the  bacteria,  as  the  milk  at 
tfaia  time  ia  very  strongly  alkaline.  The  addition  of  a  few  drops  of  acetic  acid  pre- 
clpitatea  the  casein.  If  the  onltnre  is  allowed  to  remain  iu  the  thermostat  for  sev- 
eral weeka  the  volume  of  the  milk  shrinks,  due  to  evaporation,  and  the  remaining 
part  becomes  viscid  and  of  a  light  brownish  color. 

Alkaline  bouiflon  containing  dvlro»t, — In  tbiH  niedium  it  produces  a  marked  fer- 
mentation of  the  sugar  with  the  formation  of  gas.  The  iii'id  resulting  from  the  fer- 
mentation gives  the  iluid  a  strong  acid  reaction.  The  gna  produced  (when  collected) 
in  the  fermentation  tnbe  replaced  M.S  [ler  cent  of  the  liquid  in  the  closed  branch. 
The  gaa  contained  35.7  per  cent  CO;  (gas  iibsothed  liy  potaaalnm  hydrate)  and  64. 3 
per  cent  H  (explosive  gaa). 

Iu  similar  bouillon  contaiuing  lactose  and  saccharose  the  liquid  became  uniformly 
clonded  throughout  both  branchea  of  the  tube.  Ko  gas  woa  formed.  Tlie  reaction 
remained  alkaline,  and  after  aomedayathedegreeuf  alkalinity,  as  detected  by  litmus 
paper,  waa  much  increased. 

A  marked  indol  reaction  waa  determined  by  Kitasato's  methoil.' 

normal  deatX  point. — This  organism  is  destroyed  iu  cnltnreH  by  on  exposure  of  ten 

'  It  woe  shown  in  Bnllelin  Ko.  S,  1883,  p.  43,  that  tbe  addition  of  a  few  drops  of  a 
strong  solution  of  canatic  potoah  or  soda  wonld  produce  this  appearance  in  milk. 

'This  consists  in  cuiti  vating  the  bacillna  at  37'-'  C.  iu  asturiliiied  solution  composed 
of  1  per  cent  peptone  and  0.5  per  cent  sodium  chloride  in  distilled  water  for  from 
one  to  three  days.  To  these  cultures  1  co.  of  a  0.02  per  cent  solution  of  potassium 
nitrate,  freshly  prepared,  and  alsout  3  drops  of  chemically  pure  aolphnric  acid  are 
added ;  a  violet-pink  color  indicates  the  presence  of  indol. 
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minntes  to  a  temperaturo  of  58°  C.in  a  water  bath.  It  resisted  drying  ou  cuvvT' 
glaaa  preparations  made  from  bouillon  cultnrea  nt  tlie  tenperaturo  of  tlie  roiiiu  for 
eight  days.  Kiuiilar  toata  were  not  made  with  preparations  made  diret;t1 ;  from  the 
organs  of  anioials. 

DUinftclaali.—Ttie  uflect  of  lline  and  rarlK>ll<i  acid  npon  tbis  organiam  shows  that 
a  solution  uf  lime  weaker  thau  lime  wati-r  U  not  effective,  and  thut  a2  per  rent  soId- 
tiou  of  nirbolic  acid  reiiuires  one  boitr  to  destniy  life. 

Pathogenetie. — Uabbllt  inot'iiUtoil  in  the  ear  vein  with  0.3  cc.  of  bouillon  culture 
died  in  tinrty-six  to  forty -eiglit  bourn.  There  was  ii  ^nern!  rougeetiou  of  thi-  iiitt>r- 
iial  or|;aas.  llie  IntcHtinnl  iiiiicosa  was  espi^cially  red<tene<l  in  ccrtaiD  (Lreati.  A  snb- 
cnlaueuuB  injection  of  a  nimiiar  ijuautity  of  culture  proilaced  death  in  from  four  to 
six  days.  lu  these  cases  tliere  was  considerable  paralent  inGllration  into  the  aob- 
ciltnneoiis  tisnuo  about  the  place  of  iuoculiition.  The  liver  was  sprinkled  with 
ntcrolit  nrras  and  the  uplei-n  much  eniarccd,  dark  colort-il,  iind  friable.  When  a 
smaller  iguuntity  of  culture  una  injected  tbu  local  lesion  was  much  mon^  severe,  and 
the  I'ollicles  of  the  vermiform  appendix  and  »Iho  ccrtaiu  uf  those  of  Pi'ycr's  patches 
were  inliltrated  with  cells,  K'vii'K  them  the  appearance  of  round,  whitish  dots. 
IVhilc  mice  died  in  from  three  to  mix  days  afti-r  a  subcutaneous  inoculutiou  witti  one 
to  three  drops  of  bouillon  culture.  The  only  lesion  ol>servabIe  was  an  enlarged  and 
discolored  spleen.  Gainea-pig»  died  in  from  five  to  ten  days  after  subciiinuooua  inoc- 
ulations with  Irom  0.1  to  0.2  cc.  of  a  fcesli  bouillon  culture.  I'igeoni  lesisted  u  snh- 
cat^iueous  inoculation  with  a  samll  duse,  but  a  larj^r  quantity  (0.2  to  0,5  cc.) 
ir  pectoral  inuHcte  produced  death  in  from  two  to  eitibt 
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tU  5  CO.  each  of  a  l)onillop  culture,  otib  subcutaneousljr 
I,  remained  apparently  well. 

Tbe  deijcriptiou  of  this  baviDus  shows  thitt  it  uudoubtedly  belongs  to 
tlie  hog-cbolera  group  of  bacteria,  alttiough  it  (litters  in  certain  impor- 
tant properties  from  the  specific  bacillus  ordioarily  encouotered  in 
destructive  outbreaks  of  hug  cholera.  As  several  varieties '  of  thebog- 
cliolent  bacillus  have  already  beeu  described,  it  is  important  to  note  the 
specific  variations  of  the  bacillus  in  question  from  the  virulent  fonii 
described^  originally  and  the  oue  which  is  generally  iiieant  when  this 
orgauisui  is  mentioned.     The  difTereoces  are  as  follows: 

{1)  It  is  appreciably  larger. 

(2)  In  bouillou  a  delicate  membrane  appears  ou  the  surface  of  the 
liquid  and  in  ohl  vultures  a  deposit  is  formed  on  the  sides  of  the  tube. 

(3)  There  is  a  maricetl  indol  reaction. 

(4)  It  is  less  rupidly  fatal  in  small  doses  for  experimental  auimals, 
and  the  lexioiis  produced  in  rabbits  are  comparable  to  those  follow- 
ing the  inoculation  with  ihe  more  attenuated  varieties.  The  negative 
results  from  the  pig  inoculations  are  parallel  with  many  similar  ones 
lieretofore  made  with  the  virulent  variety. 

'Id  Bulletin  No.  6  of  tbe  Ilureau  of  Animal  Industry,  1894,  Dr.  Theobald  Smith 
has  pointed  out  the  diHerence  that  exists  in  the  morphology,  cultnral  characters,  and 
pathogenesis  of  the  hog-cholera  bacillus  as  encountered  in  ditfereiit  outbreaks  of 
that  disease.  He  also  found  that  several  bacilli  asaocintcd  witb  dlHeases  other  than 
hog  cholera  belong  to  the  saute  group.  These  are  a  bacillus  foand  by  himxelf  in  a 
mare  after  abortion,  Bacillui  enieridilii,  and  HaHllue  ti/pht  muHum. 

■Second  Annual  Geport  of  th«  Riircnu  of  AnimnI  Industry  (ISSR),  p.  212.  It  was 
called  at  that  time  swine-plague  bacterium. 
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(5)  It  is  slightly  more  resistiint  to  the  action  of  certain  disitifec-tautiii. 

The  Tariatiuus,  ^th  one  exception,  have  already  heeii  noted  iu  ttoiiie 
one  or  other  of  the  varieties  descrihe^l  by  Dr.  Smith,  it  is  of  interest 
to  DOte  tliat  of  the  seven  varieties  of  hog-diolera  hacilliis  which  he 
lias  pointed  out  the  indol  reaction  was  markedly  present  in  but  one 
variety  [Baciltiia  cholera  suis  y),  and  tliat  a  Qomlriileot  toim.  Tliis  is 
of  interest,  et^pecially  us  tlie  indol  reaction  in  prominent  in  tiie  colon 
group  of  bacteria.  The  greater  resistance  to  disinfectsnts  is  also  inter- 
esting. 

Tiie  discovery  of  this  bacillus  in  a  disease  of  pigi^ons  is  of  mnch 
interest  in  tlie  accumulation  of  data  concerning  the  distribution  of  this 
organism  and  the  range  of  its  disease-producing  iHiwer,  The  source  of 
infection  is  somewhat  obscure,  but  the  history  points  very  clearly  to  its 
introduction  with  the  pigeons  piirebaaed  in  Philadelphia.  Acwpting 
that  as  the  source  of  infection,  it.is  presumable  that  the  aeute  disease 
breaking  out  at  variable  intervals  was  due  to  this  organism,  which  for 
undeternuned  reasons  became  increased  in  virulence,  or  on  account  of 
certain  couditioiis  the  pigeons  were  rendereil  more  susceptible  to  it.  A 
careful  inquiry  failed  to  reveal  the  esisteuce  of  outbreaks  of  Itog  cholera 
in  Vinelaiul  for  many  years.  It  was  also  learned  that  the  disease  found 
among  Mr.  Ilawley's  pigeons  bad  not  apiieared  iu  other  cotes  in  that 
vicinity. 

The  conditions  under  which  tlie  affecteil  pigeons  were  kept  and  the 
care  exercised  in  tbcir  management  seemed  to  be  all  that  could  be 
desired.  The  cotes,  however,  were  located  iu  a  alight  depression,  the 
land  surrounding  them  being  appreciably  higher,  so  that  drainage  is 
imperfect.  The  soil  is  quite  sandy,  however,  and  dries  quickly  after 
rains. 

The  fact  was  elicited  in  converaatiou  with  a  umnber  of  pigeon  raisers 
in  southern  New  Jersey  that  a  rapidly  fatal  disease,  comparable  to  the 
one  described  by  Mr.  Hawley,  does  occasionally  occur  among  pigeons 
where  the  source  of  iiifectiou  can  not  be  explained.  I  was  unable  to 
And  such  an  outbreak,  although  one  gentleman  told  ine  of  recently 
losing  1,500  biMa  in  one  of  these  oirtbreaks.  The  losulta  of  the  inves- 
tigation at  YiDeland  render  a  careful  study  of  the  so-called  jtigeoii 
cholera  of  much  interest.  It  is  not  improbable  that  futuie  inquiry  will 
find  that  these  outbreaks  are  due  to  bacteria  belonging  to  the  bog- 
cholera  group. 

The  appearance  of  this  bacillus  in  the  brain  of  the  pigeon  att"ect«'d 
with  the  so-called  "megrims''  is  of  8i>ecial  interest.  It  was  stated  by 
Mr.  Hawiey  that  the  old  birds  were  affected  in  this  way.  This  disease 
is  reported  by  pigeon  raisers  to  be  invariably  fatiU  and  more  or  less 
common,  although  comparatively  few  birds  are  affected.  In  this  case, 
however,  it  appears  that  the  disease  was  etiologically  the  same  as  that^ 
which  caused  the  large  number  of  deaths  among  the  younger  pigeons, 
the  lesions  being  localized  on  the  brain.    This  fact  renders  the  further 
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inveatigatioD  of  "  megrims  "  important  iu  order  to  determlDe  whether 
the  single  case  here  rejKirted  ia  comparable  in  its  etiology  to  the  dis- 
ease generally  The  symptoms  appear  to  be  cliaraoteriatio,  so  that  the 
disease  is  readily  recognized  by  pigeon  fanciers. 

The  fact  that  pigeons,  which  are  ordinarily  quite  refractory  to  hog- 
cholera  bacteria,  should  he  affected  with  a  disease  due  apparently  to 
an  orgiinism  belonging  to  that  group  of  bacteria  is  of  much  importance. 
Although  it  has  been  shown  that  several  varieties  of  the  bacilluH 
described  origiriaUy  from  outbreaks  of  hog  cholera  are  associated  with 
other  diseases  and  in  different  si>ecies  of  animals,  they  appear  not  to 
have  heretofore  been  encountered  as  the  apparent  cause  of  any  disease 
in  pigeons  or  other  birds,  with  the  possible  exception  of  the  bacillus 
described  by  LoeFHer  as  the  caase  of  pigeon  diphtheria. 

The  importance  of  the  results  of  this  investigation,  which  was 
materially  restricted  by  the  limited  number  of  examinations  possible, 
is  centered  in  a  few  determinations  in  reference  to  the  hog-cbolera 
bitcillus. 

(1)  The  discovery  of  a  member  of  the  hog-cholera  group  of  bacteria 
apparently  as  the  etiological  factor  in  a  chronic  disease  of  pigeons. 

(2)  The  appearance  In  pure  culture  of  a  variety  of  the  hog-cholera 
bacillus  from  the  exudate  covering  a  portion  of  the  brain  of  a  pigeon 
killed  in  the  last  stages  of  the  disease  popularly  known  as  "  megrima." 

(3)  The  presence  of  a  marked  indol  reaction  in  ooltures  of  a  decidedly 
pathogenic  bacillus  of  the  hog-cliolera  group. 

(4)  The  discovery  of  a  variety  of  tlie  hog-cholera  bacillus  in  which 
the  cultural  characters  and  the  physiological  property  of  produciog 
indol  tend  to  assimilate  to  a  marlced  degree  those  of  closely  related 
saprophytic  forms,  but  which  in  its  i>athogenesis  for  ezperimeotal 
animals  falls  but  little  below  that  of  the  virulent  form  originally 
described.  This  striking  commingling  of  saprophytic  tendencies  and 
highly  parasitic  powers  tends  to  strengthen  tJie  proposed  theory  that 
the  hog-cholera  bacillus  is  derived  from  the  closely  related  colon  group 
of  bacteria. 


Digit  zed  by  Google 


ib,GoogIe 


DESCRIPTION  OF  PLATE  I. 

Fio.  1.  C»ca  of  tiitkej  Nu.  5  (soniewhat  rednoed).    Both  are  distended  «iid  filled 
with  eiadate.    They  are  Dnnsoally  Hhort.     (Bee  Sg.2oa  PI.  II.) 

FiQ.  2.  Liver  of  tarkey  No.  26  (dorsal  aspect).     Redneed  to  seven-ninths  of  original. 
The  circular  spots  which  are  Been  on  the  surface  are  shown  in  color  in  flg. 
I  on  PI.  III.    The  olbcr  surfaces  of  this  liver  presented  a  similar  appear- 
ance.   The  liver  is  consitlerabty  larger  than  in  health. 
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DESCKIPTION  OF  PLATE  II. 

Fia.  1.  Ceeca  of  a  healtliy  turkey,  probably  9  months  old.  The  central  tube  is  tlie 
small  intcHtiiie,  the  Toott  passing;  don't!  vvanl  in  the  ilirection  of  the  airuw. 
Below,  iit  (be  Junction  of  the  civpa  with  Hlh  intastine,  the  foml  is  drawn 
into  tbo  cif  oi  by  BUttion. 

Fill.  2.  One  (■ii-i'iLui  of  turkey  No.  5  (see  Hg.  1,  PI.  I},  cut  opea  longiludiually.  The 
itikldle  portioii  i>f  the  tube  ia  greatly  disleuiled  and  occlndeil  with  an 
I'sudate  whii-h  is  firm  in  couelnteucy.  Tlie  upper  portiou  contains  small 
Ktonea  which  have  piii'sed  dnwii  froiu  the  gizzard.  The  irregalar  thicken- 
ing of  the  wall  of  the  tube  is  shown  by  a  faint  Hue  bordering  the  exudate. 

Fill.  3.  The  olher  cteeiiin  of  No,  5,  cut  trausvetsely.  The  grent  thickening  of  the 
wall  is  shown,  togfthcr  with  the  preeence  of  a  loose  plug  within  the  tube, 
consisting  of  a,  linn  exudate.  Uutb  this  anil  the  preceding  figure  were 
dniwn  l^oni  the  alcoholic  iirepaiittion.     (Niituriil  nir-o.) 

Vui.  4.  One  iii-i'uin  iif  turkey  No.  2^,  ulit  open  nuil  the  uiiicousi  membrane  eiposcil. 
The  wnll  of  this  organ  is  very  much  thickened,  ns  uiny  bo  easily  seen  by 
comparing  with  the  lieHlthy  tube  of  a  turkey  fully  six  months  older  (in 
fig.  1 ).  On  the  luiK'iius  membrane  are  miiKxes  ol'  ezndute  litmly  attached  to 
certain  spots  of  increased  thickness.     |  From  nn  ulcohoUc  preparation.) 

Fii'i.  6.  SpotK  im  the  liver  of  turkey  No.  34  (natural  sizv).     Drawn  from  a&  alcoUolio 
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DESCRIPTION  OF  PLATE  HI. 

Figs.  1  and  2.  Spots  on  the  liver  of  tnrh«y  No.  B.  (Soe  photographic  reprodnotion, 
fig.  2  of  PI.  I.)  The  spots  are  shown  both  isolated  and  conflnoDt.  The 
reticalated  stnieture  of  theee  spots  is  better  brought  out  in  the  photograph 
referred  to. 

FlO.  3.  Left  lobe  of  liver  of  turkey  No.  52  (convex  surface).  The  large  yellow  area 
in  the  upper  portion  of  the  flgore  represents  a  mass  of  dead  tissue  pene- 
trating nearly  through  the  entire  thickness  of  the  liver.  On  the  right  tbe 
pale  grayish  spot  represents  diseoeed  liver  tissue  which  la  undergoing 
repair.  Similarly,  tbe  spots  in  tbe  lower  portion  of  the  figure  oorreapond 
to  diseased  regions  partly  healed.  Several  other  sx>ctA  readily  detected  in 
the  specimen  conld  not  be  clearly  brought  ont  in  the  figure.  The  diffuse 
change,  probably  reparative,  is  shown  ^ong  tbe  lower  margin. 
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DESCRIPTION  OF  PLATE  IV. 

Fio.  1  ( XSOO).  A.  portion  of  the  muooiis  menibrane  of  a  oecum  of  tiirhey  No.  26, 
cut  transversely.  The  tissue  waahsrdeDed  in  corroaive  sublimate  ami  alco- 
hol, cut  dry  aft<9r  embeddiog  is  paraffin,  and  stained  In  DelaGeld'e  henia- 

(a)  Naclei  of  the  epithelium  of  a  orypt  or  tiihule  strnck  nearly  tangentiallj 

by  the  section, 
(a')  Mucin  cell  represented  by  a  cavity  in  the  section. 

(b)  Spindle-shaped  cells  belonging  to  the  retionluin  of  the  tissue  lietweeu  the 

(c)  Protozoa,  single  and  in  compact  groups,  situated  within  the  meshes  of  the 

(d)  Multinuoleatod  (giant)  cell  which  has  enveloped  some  of  the  protozoa. 
Fia.2(x500].  From  the  same  section. 

(a)  A  large  group  of  parasites  inclosed  in  a  space  of  the  uuoons  membrane. 

(a')  Single  parasite. 

(*)  A  tissue  cell  in  proceas  of  division. 
Fio.  3.  Section  of  the  liver  of  turkey  No.  34.  Hardened  iu  alcohol,  cut  dry  in 
parafUn,  and  stained  in  hematoxylin  and  in  eosin.  A  large  collection  of 
protozoa  (a)  occupying  the  space  formerly  occupied  by  the  liver  cells. 
They  are  probably  somewhat  forced  apart  by  artificial  pressure,  for  in 
other  sections  of  the  same  liver  compact  masses  of  protozoa  of  equal  size 
were  not  infrequently  seen.    The  parasites  are  surrounded  by  capillarias 

(b)  diluted  and  filled  with  red  corpuscles;  (c)  round  cells  or  leucocytes. 
Fia.  4  (x500).  From  the  same  section  us  fig.  3.     Protoza  (a)  embedded  in  a  grannlar 

matrix  containing  a  few  nuclei.     Some  of  them  largely  disintegrated  (6), 

(c)  A  capillary  filled  with  red  corpuacles.    The  matrix  leeemblea  the  pro- 
toplasm of  the  liver  cells. 
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DESCEIPTION  OF  PLATE  V. 

FlO.  1.  The  protozoan  pkraaitea  as  tbey  appear  in  ariuhed  and  teased  fresh  tissuo 
(X  1,000). 

Fig.  2.  A.  parasite  with  granular  body  to  which  a  fragment  of  a  giant  oeil  Rtill 
adberes.     The  bodies  in  thii  fragment  are  fat  globules  (xl.OOO). 

Fio.  3.  Section  through  the  liver  of  No.  9.  Hardened  in  alcohol  and  stained  in 
hematoxylin  and  oosin  ( X260}.  A  groap  of  indietinctly  demarcated  giant 
cells  containing  a  considerable  nomber  of  vacuoles  which  indicate  the 
position  of  inclosed  mlcroparaaltus.  This  gronp  of  giant  cells  is  situated 
within  what  appears  to  be  a  thrombosed  blood  vessel.  The  coate  of  the 
vessel  are  faintly  traceable.  The  surroauding  tissue  is  involved  in  roagn- 
lation  necrosis,  presents  a  homogeneous  appearance,  andoontaius  scattering 
nuclei. 

Fig.  *  (x500).  A  giant  cell  over  80  (i  in  diameter  among  a  group  of  ten  or  more 
slightly  smaller  oues  found  in  the  wall  of  ciecum  of  turkey  No.  1.  The 
mucous  membrane  bad  ulcerated  away,  and  the  greatly  thichenmt  remain- 
der (3  to  4  mm.  thick)  was  completely  infiltrated  with  round  cells,  (a)  Pro- 
tozoa, two  of  them  withiu  the  cell. 

FiQ.  5  ( X500).  Transverse  section  through  a  crypt  or  tubule  of  the  diseased  ciecum 
of  turkey  No.  26.  Tlie  lumeu  of  the  tubule  ia  packed  with  minute  bodies, 
probably  flagellates,  (a)  Vacuole-like  spots  repreeeating  mucin  cells. 
(b)  Miiosis. 

Fia.  6  (X500).  Blood  from  healthy  turkey  No.  12,  dried  as  a  thin  film  on  a  cover- 
glttes  and  stained,  after  being  fixed  at  I'XP  C.,  in  Ehrlich's  hematoxylin. 
(a)  Bed  corpuMcIea,  (6)  leucocytes,  (c)  flagellates,  very  mucb  broadened 
iu  appearance  by  the  dryiug  process. 

Fia.7  (x500).  Flagellate  as  seeu  in  the  fresh  blood  of  healthy  turkey  No.  33. 
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DESCRIPTION  OP  PLATE  VI. 

Fig.  1.  The  roof  of  tbe  mouth  of  fowl  Ko.  73,  Bhowing  the  pwitiou  of  the  exndate. 

(NatDTKl  sizeO 
Fia.  2.  The  flour  of  the  month,  shoniDg  the  exudate  over  the  toagae.     (Natoral 

Fig.  3.  Seotionofeiadate  with  eahJacenttisaDes,  from  month  of  fowl  No.  59,  ehowiog 
deetructioD  of  the  epithetiuiu  and  cell  infiltratiou  of  the  underlying 
tiwue(xl7). 

Fio.  4.  Seotione  of  the  ooruea  of  fowl  No.  65  aftet  tbe  removal  of  tbe  maw  o( 
sloughed  exudate  ( x  IT). 
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LEnER  OF  TRANSMITTAL 


U.  8.  Dbpabtmekt  of  AaaicuLrnBE, 

BUEEATT  OF  AKIMAL  INDUSTRY, 
Washington,  D.  0.,  June  35, 1895. 
Sm :  I  transmit  herewith  a  compilatiOD  of  the  rules  and  Tegulations 
governing  the  operations  of  the  Bnrean  of  Animal  Indastry,  together 
with  the  acts  of  Onngreas  ander  \rhich  they  are  made,  and  respectfally 
recommend  the  publioatioa  of  the  same  as  Bulletin  !No.  9  of  this  Bnrean. 
The  bringing  together  of  this  matter  in  condensed  form  is  a  very  great 
convenience  not  only  for  permanent  preservation,  but  for  the  gaidance 
of  those  engaged  in  the  inspection  work  of  the  Bnrean,  and  also  for 
distribntipn  to  the  constantly  increasing  number  of  inquirers  for  infor- 
mation regarding  the  work  of  the  Bureau  of  Animal  Industry. 
Very  respectfully, 

D.  E.  Salmon, 
Chief  o/ Bureau. 
Hon.  J.  SxEBLINa  MOSTON, 

Secretary  of  Agriculture. 
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ORDER  RBQUnUNa   TBB    WEARIKa   OF  A  BADOB  WHII.B 


U.  S.  Depabtkent  op  AaBioiii.TUBS, 

Ofpicb  of  the  Sborbtabt, 
Washington,  D.  0.,  June  SI,  1895. 
To  Employees  of  the  Bureau  of  Animal  Industry: 

Hereafter  each  ioBpectoT,  assietaiit  inapector,  live-ntook  agent,  stock 
examioer,  and  tagger  shall  be  reqaired  to  wear  a  badge  ia  a  oonspica- 
OUB  manner  while  in  the  performance  of  hia  official  duties,  and  it  mnst 
not  be  aHowed  to  leave  his  posseaftion.  Snch  badge,  properly  nnmbered, 
will  be  famished  by  the  Chief  of  the  Bnreaa  of  Animal  Indastry  on 
appUcatioD  through  the  officer  to  whom  the  employee  reports. 

Each  employee  famished  with  a  badge  mast  deposit  with  the  inspector 
in  charge  a  receipt  for  the  said  badge  and  the  som  of  92,  which  amount 
mast  be  transmitted  by  Kew  York  draft  (without  expense  to  the  Depart- 
ment}, together  with  the  said  receipt,  to  the  Chief  of  the  Bureau  of 
Animal  Indnstry  and  be  dnly  receipted  for  by  the  Disbarsing  Clerk 
of  the  Department,  who  will  be  the  custodian  of  this  guarantee  fand. 
On  return  of  this  receipt  and  badge  by  the  employee  at  the  expiration 
of  his  service  the  deposit  shall  be  immediately  refunded  to  him. 
J.  SxBBLINa  MOBTON, 

Secretarjf, 


U.  S.  DEPABTMENT  of  AaRIOtTLTUBE, 

Office  of  the  Sbobbtabt, 
Washington,  D.  C,  June  14, 1895. 
The  following  rules  and  regulations  are  hereby  prescribed  for  the 
inspection  of  live  cattle,  sheep,  bogs,  and  their  carcasses  by  virtae  of 
the  anthority  conferred  upon  the  Secretary  of  Agricultnre,  under  the 
provisions  of  the  act  of  Congress  approved  March  3, 1891,  entitled  "An 
act  to  provide  for  the  inspection  of  live  cattle,  hogs,  and  the  carcasses 
and  prodncta  thereof  which  are  the  sabjects  of  interstate  commerce, 

S 


and  for  other  pttrposes,"  and  ameudments  thereto  approved  March  2, 
1895,  and  will  sapereede  all  former  regalations  for  the  inspection  of 
live  stock  and  their  prodacts: 

1.  Froprietorsof  slanghterhoaaes,  canning,  salting,  pa«)ciaj;,  orrender- 
ing  establishmenta,  engaged  in  the  slaaghter  of  cattle,  sheep,  or  svine. 
the  carcasses  or  products  of  vhich  are  to  become  subjects  of  interstate 
or  foreign  commerce,  shall  make  application  to  the  Secretary  of  Agri- 
caltnre  for  inspection  of  said  animals  and  their  products. 

2.  The  said  application  mast  be  in  writing  addressed  to  the  Secretary 
of  Agriculture,  Washington,  D.  C,  and  shall  state  the  location  and  ad- 
dress of  the  slaugfaterhoase  or  otlier  establishment,  the  kind  of  animals 
slaughtered,  the  estimated  number  of  animals  slaughtered  per  week, 
and  the  character  and  quantity  of  the  products  to  go  into  interstate 
or  foi-eign  commerce  &om  said  establishment;  and  the  said  applicant 
in  his  application  shall  agree  to  conform  strictly  with  all  lawfal  regu- 
lations or  orders  that  may  be  made  by  the  Secretary  of  Agricnltnre  for 
carrying  on  the  work  of  inspection  at  soch  establishment. 

3.  The  Secretary  of  Agriculture  will  give  said  establishment  an  offi- 
cial number  by  which  all  its  inspected  prodacts  shall  thereafter  be 
known,  and  this  number  shall  be  used  both  by  the  inspectors  of  the 
Department  of  Agricolture  and  by  the  owners  of  said  establishment 
to  mark  the  products  of  the  establishment  as  hereinafter  prescribed, 

4.  The  Secretary  of  Agricolture  will  designate  an  inspector  to  take 
charge  of  the  examination  and  inspection  of  animals  and  their  products 
for  each  establishment  which  has  been  officially  numbered,  and  will 
detail  to  such  inspector  such  assistants  or  other  employees  as  may  be 
necessary  to  properly  carry  on  the  work  of  inspection  at  said  estab- 
lishment. The  inspector  and  all  employees  under  his  direction  shall 
have  full  and  free  access  to  all  parts  of  the  building  or  buildings  used 
in  the  slaughter  of  auimals  and  the  conversion  of  their  carcasses  into 
food  products. 

(a)  Each  employee  engaged  in  inspection  under  these  regnlations 
will  be  furnished  with  a  numbered  badge,  -Bhich  must  be  worn  in  a  con- 
spicuous manner  while  in  the  performance  of  his  official  duties,  and 
which  must  not  be  allowed  to  leave  his  possession, 

(b)  Each  employee  furnished  with  a  badge  must  deposit  with  the 
inspector  in  charge  a  receipt  for  the  said  badge  and  the  sum  of  $2, 
which  amount  mast  be  transmitted  by  New  York  draft  (without 
expense  to  the  Department),  together  with  the  said  receipt,  to  the 
Chief  of  Bureau  of  Animal  Industry  and  be  duly  receipted  for  by  the 
Disbursing  Clerk  of  the  Department,  who  will  be  the  custodian  of  this 
guarantee  fund.  On  return  of  this  receipt  and  badge  by  the  employee 
at  the  expiration  of  bis  service  the  deposit  shall  be  immediately 
refunded  to  him. 

5.  An  ante-mortem  examination  of  all  animals  arriving  at  the  stock- 
yards for  slaughter  shall  be  made  when  they  are  weighed,  or  if  not 


weighed  this  inspection  shall  be  made  in  the  pens.  Any  animal  found 
to  be  diseased  or  anfit  for  hnmao  food  shall  be  marked  by  placing  in  the 
ear  a  metal  tag  bearing  "  IT.  3.  Condemned  "  and  a  serial  Dumber.  Such 
condemned  animals  shall  be  placed  in  pens  set  apart  for  this  purpose 
and  removed  only  by  a  numbered  permit,  signed  by  the  inspector,  to 
an  abattoir  or  rendering  works  designated  by  the  said  inspector,  where 
they  shall  be  killed  ander  the  supervision  of  an  employee  of  the  Bureau 
of  Animal  Industry  and  rendered  in  such  manner  that  their  products 
will  be  made  unfit  for  human  food. 

Animals  rejected  on  account  of  their  pregnant  or  parturient  condition 
must  be  held  in  the  said  pens  during  gestation  and  for  ten  days  there- 
after, unless  removed  by  permit  either  for  stockers  or  for  rendering  iii 
the  manner  above  specified. 

6.  The  inspector  in  charge  of  said  establish  ment  shall  carefally  inspect 
all  animals  in  the  pens  of  said  establishment  abont  to  be  slaughtered, 
and  no  animal  shall  be  allowed  to  pass  to  the  slaughtering  room  until 
it  has  been  so  inspected.  All  animals  found  on  either  ante-mortem  or 
post-mortem  examination  to  be  affected  as  follows  are  to  be  condemned 
and  the  carcasses  thereof  treated  as  indicated  in  section  7: 

(1)  Hog  cholera. 

(2)  Swine  plague. 

(3)  Gharbon  or  anthrax, 
{i)  Babies. 

(5)  Malignant  epizootic  catarrh. 

(6)  Pytemia  and  septicaemia. 

(7)  Mange  or  scab  in  advanced  stages. 

(8)  Advanced  stages  of  actinomycosis  or  Inmpy-jav. 

(9)  Inflammation  of  the  lungs,  the  intestines,  or  the  peritoneum. 

(10)  Texas  fever. 

(11)  Extensive  or  generalized  tuberculosis. 

(12)  Animals  in  an  advanced  state  of  pregnancy  or  which  have 
recently  given  birth  to  yonng. 

(13)  Any  disease  or  injary  causing  elevation  of  temjierature  or 
affecting  the  system  of  the  animal  to  a  degree  which  would  make  the 
flesh  nnflt  for  human  food. 

Any  organ  or  part  of  a  carcass  which  is  badly  bruised  or  affected  by 
tuberculosis,  actinomycosis,  cancer,  abscess,  snppurating  sore,  or  tape- 
worm cysts  must  be  condemned. 

7.  The  inspector  or  his  assistant  shall  carefully  inspect  at  the  time 
of  slanghter  all  animals  slaughtered  at  said  establishment  and  make  a 
post-mortem  report  of  the  same  to  the  Department.  The  bead  of  each 
animal  shall  be  held  until  the  inspection  of  the  carcass  is  completed 
in  order  that  it  may  be  identified  in  case  of  condemnation  of  the  car- 
cass. Should  the  carcass  of  any  animal  on  said  post-mortem  examina- 
tion be  found  to  be  diseased  and  unfit  for  human  food,  the  said  carcass 
shall  be  marked  with  the  yellow  condemnation  tag,  and  the  diseased 


organ  or  parts  tberof,  if  removed  from  said  carcass,  shall  be  immedi- 
ately attached  to  same.  The  entire  oarcaas  shall  be  at  ooce  removed, 
under  the  enperrisioD  of  the  inspector  or  that  of  some  other  reliable 
employee  of  the  Department  of  Agricoltui'e,  to  tanks  on  the  premises, 
and  deposited  therein,  and  rendered  in  snch  manner  as  to  prevent  its 
withdrawal  as  a  food  prodact.  Should  the  establishment  have  no  facil- 
ities for  thns  destroying  the  said  carcass,  it  must  be  removed  from  the 
premises  by  numbered  permit  from  the  inspector  to  rendering  works 
designated  by  him,  and  there  destroyed  under  his  supervision  in  such 
a  manner  as  to  make  it  unsalable  as  edible  meat. 

(a)  Carcasses  may  be  taken  to  the  cooling  rooms  after  marking  with 
the  yellow  coudemnation  tag,  in  cases  where  only  a  portion  of  the  car- 
cass is  condemned,  and  when  such  portion  can  not  be  removed  without 
damage  to  the  carcass,  until  it  is  properly  chilled.  After  chilling,  the 
condemned  portions  must  be  cat  out  and  removed  to  the  tank  as  pro- 
vided for  whole  carcasses.  Goudemned  parts  that  can  be  removed 
without  damage  to  the  carcass  must  be  tanked  immediately  after  con- 
demnation. 

{b)  The  inspector,  or  the  employee  detailed  for  such  purpose,  must 
remove  the  numbered  stub  of  the  condemnation  tag  at  time  of  placing 
the  carcasa  or  part  of  carcass  in  the  tanks,  and  return  it  to  the  office 
of  the  inspector  in  charge,  with  a  report  as  to  the  n  amber  of  carcasses 
or  parts  of  carcasses  destroyed,  the  reason  for  destruction,  and  also 
state  that  they  were  tanked  in  his  presence. 

(o)  Should  the  owners  of  snch  condemned  carcasses  not  consent  to 
Qie  foregoing  disposition  of  them,  then  the  inspectors  are  directed 
to  brand  the  word  "Condemned"  npon  each  side  and  quarter  of  said 
carcasses,  and  keep  a  record  of  the  kind  and  weight  of  the  carcasses, 
and  they  shall,  under  supervision  of  the  inspector,  be  removed  &om 
the  packing  honse  where  meats  are  prepared  and  stored  for  the  inter- . 
Btate  and  foreign  trade;  and  said  firm  or  corporation  shall  forward, 
through  the  inspector,  to  the  Secretary  of  Agriculture  a  sworn  state- 
ment, monthly,  giving  in  detail  the  disposition  of  the  carcasses  so  con- 
demned, and,  if  the  same  have  been  sold,  showing  to  whom,  whether 
for  consumption  as  food  or  otherwise,  with  what  knowledge,  if  any,  by 
the  purchasers,  of  their  condemnation  by  this  Department,  and  whether 
or  not  before  such  sale  said  carcasses  have  been  cooked  or  their  condi- 
tion at  the  time  of  inspection  by  this  Department  altered,  and,  if  so, 
in  what  way. 

The  inspectors  shall,  when  authorized  by  the  Secretary  of  Agricul- 
ture, give  notice  by  publication  to  the  express  companies  and  common 
carriers  at  the  place  of  condemnation  of  the  fact  of  condemnation, 
giving  the  name  of  the  owner  of  such  carcasses,  the  time  and  place  of 
slaughter,  the  reason  for  rejection,  and  a  description  of  the  carcasses, 
and  warning  them  not  to  transport  them  ont  of  the  State. 

8.  All  persons  are  warned  against  removing  the  tags  so  attached  to 
condemned  carcasses,  and  are  notified  that  they  will  be  prosecuted 


under  the  acts  of  Congress  of  March  3,  1801,  and  March  2,  1805,  for 
any  sach  attempt  to  tamper  with  the  device  for  markiog  condemned 
carcasses  or  parts  of  carcasses  as  prescribed  by  the  preceding  regnlft- 
tion. 

9.  Carcasses  or  parts  of  carcasses  which  leave  said  establishment 
for  interstate  or  export  trade  ^111  be  tagged  by  the  inspector,  or  an 
employee  designated  by  htm,  with  a  numbered  tag  issaed  by  the  Depart- 
ment of  Agricaltnre  for  this  purpose,  and  a  record  of  the  same  will  be 
sent  to  the  Department  at  Washington. 

(a)  Carcasses  or  parts  of  carcasses  which  go  into  the  cutting  room  of 
an  abattoir,  and  those  which  are  cut  up  for  the  local  market,  or  are 
used  for  canning  purposes,  must  not  be  tagged.  Those  which  are  to 
be  shipped  from  one  abattoir  to  another  for  canning  purposes  must 
not  be  taggedj  and  the  inspector  in  charge  of  the  abattoir  to  which 
the  shipment  is  consigned,  in  sealed  cars,  must  be  notified  of  the  said 
shipment,  ioclading  the  number  and  initials  of  the  said  cars  and  the 
roates  traversed  by  them. 

10.  Each  article  of  food  products  made  from  inspected  carcasses  must 
bear  a  label  containing  the  official  number  of  the  establishment  from 
which  said  product  came,  and  also  contain  a  statement  that  the  same 
has  been  inspected  under  the  provisions  of  the  act  of  March  3, 1801. 

(a)  A.  copy  of  said  label  must  be  filed  at  the  Departmentof  Agricul- 
ture, Washington,  D.  0.,  and,  after  filing,  said  label  will  become  the 
mark  of  identification  showing  that  the  products  to  which  it  has  been 
attached  have  been  inspected,  as  provided  by  these  rules  and  regula- 
tions; and  any  person  who  shall  forge,  connterfeit,  alter,  or  delace  said 
label  will  be  prosecuted  onder  the  penalty  clause  of  section  i  of  the 
act  of  March  3, 18;il,  as  amended  in  the  act  of  March  2, 1895. 

(6)  Each  package  to  be  shipped  from  said  establishment  to  any 
foreign  country  must  have  printed  or  stenciled  on  the  side  or  on  the 
top  by  the  packer  or  exporter  the  following: 


FOB  BXPOKT. 


(a)  Officl*!  Dumber  of 
(A)  Haraber  at  pleoat 
<c)  Tnde.nurlc. 


In  case  said  package  is  for  transportation  to  some  other  State  or 
Territory,  or  to  the  District  of  Columbia,  in  place  of  the  words  "  For 
export,"  the  words  "  Interfttate  trade  "  shall  be  substituted. 

(e)  The  letters  and  figures  in  the  above  print  shall  be  of  the  follow- 
ing dimensions :  The  letters  in  the  words  "  For  export "  or  the  words 
"  Interstate  trade"  shall  not  be  l^s  than  three-foarths  of  an  inch  in 
length,  and  the  other  letters  and  fignres  not  leas  than  one-half  inch 
in  length.  The  letters  and  figures  affixed  to  said  package  shall  be 
black  and  legible,  and  shall  he  in  such  jiroportion  as  the  inspector  of 
the  Department  of  Agriculture  may  designate. 
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11.  TheinspectoroftbeDepartmeut  of  Apiculture  in  charge  of  stud 
establisliineiit,  being  satisfied  tliat  the  articles  in  said  packages  came 
from  auimals  inspected  by  him,  and  that  they  are  wholesome,  sound, 
and  fit  for  hamau  food,  shall  paste  upon  said  packages  meat  inspection 
stamps  bearing  serial  nninbersi 

12.  In  order  that  the  stamps  may  be  protected,  and  to  insure  uni- 
formity in  affixing,  inspectors  will  require  of  the  proprietors  of  abat- 
toirs and  packing  establiBhrnents  the  adoption  of  cases  suitable  for  one 
of  the  two  methods  mentioned  below: 

(a)  The  stamp  may  be  affixed  in  a  grooved  space  let  into  the  box,  of 
sufficient  size  to  admit  it,  similitr  to  that  required  by  the  Internal 
Revenue  Bureau  for  the  stamping  of  packages  of  plug  tobacco, 

(b)  Stamps  may  be  placed  on  either  end  of  the  package,  provided 
that  the  sides  are  made  to  project  at  leaat  half  an  inch  to  affiani  the 
necessary  protection  from  abrasion. 

13.  The  stamp  having  been  affixed  it  must  be  immediately  canceled. 
For  this  purpose  the  inspector  will  use  a  rubber  stamp  having  five 
parallel  waved  lines  long  enough  to  extend  beyond  each  side  of  the 
stamp  on  the  wood  of  the  package.  At  the  top  of  said  rubber  stamp 
shall  be  the  name  of  the  inspector,  and  at  the  bottom  the  abattoir  num- 
ber. The  imprinting  from  this  rubber  stamp  must  be  with  durable  ink 
over  and  across  the  stamp,  and  in  such  a  manner  as  not  to  make  the 
reading  matter  of  the  stamp  illegible.  The  stamp  having  been  affixed 
and  canceled  it  must  be  immediately  covered  with  a  coating  of  trans- 
parent varnish  or  other  similar  subat.-vnce.  Orders  for  inspection 
stamps  and  for  rubber  cauceling  stamps  must  be  made  by  the  inspector 
on  the  Chief  of  the  Bureau  of  Animal  Industry. 

14.  Ko  stamps  will  be  issued  by  the  inspector  except  to  employees 
of  this  Department  designated  by  him  to  supervise  the  affixing  of  said 
stamps  to  packages  of  inspected  products,  and  each  employee  having 
charge  of  tbis  work  shall  be  held  personally  responsible  for  the  stamps 
issued  to  him,  and  shall  make  an  accurate  daily  report  to  the  inspector 
of  the  use  of  snch  stamps,  and  all  uuased  stamps  shall  be  turned  over 
to  the  custody  of  the  said  inspector  or  of  bis  clerk  at  the  close  of  each 
day's  work.  , 

{a)  Proprietors  of  abattoirs  will  supply  all  the  necessary  help  to  affix 
the  stamps,  which  must  be  done  under  the  supervision  of  an  employee 
of  the  inspector  in  charge. 

{b)  So  stamps  shall  be  allowed  to  renniin  loose  about  the  office  or 
the  abattoirs,  and  inspectors  are  instructed  to  use  such  additional  safe- 
guards as  in  their  judgment  will  be  necessary  to  propeily  account  for 
every  stamp  issued  by  them,  and  to  have  the  work  of  affixing  so  care- 
iUlly  supervised  that  nothing  but  2>ackages  of  inspected  products  will 
be  stamped  with  the  meat-insijection  stamp  of  this  Department. 

(c)  Any  stamps  damaged  or  not  used  should  not  appear  upon  the 
lejiorts  as  having  been  affixed  to  packages,  but  should  be  returned  to 
the  Dei)artment  and  a  rei>ort  made  as  to  the  reasons  for  their  tetoru. 
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These  regalations  will  also  apply  to  meat-inapection  tags,  or  seals,  and 
certificates  of  iDBpection. 

15.  Wbeuever  any  package  of  meat  prodacte  bearing  the  inspectioD 
stamp  slLall  have  been  opeiied  and  its  contents  removed  for  sale  the 
stamp  on  said  package  must  be  obliterated. 

16.  Beports  of  the  work  of  inspection  carried  on  in  every  establish- 
meot  shall  be  daily  forwarded  to  the  Department  by  the  inspector  in 
charge,  on  sach  blank  forms  and  in  such  manner  as  will  be  specified  by 
the  Department. 

17.  Whenever  an  abattoir  soapends  slaughtering  operations  the  in- 
spector in  charge  will  promptly  furlough  without  pay,  until  further 
orders,  all  employees  whose  duties  are  affected  by  such  suspension, 
notifying  this  oEBce  of  the  date  of  closing  down.  During  said  suspen- 
sion he  will  retain  only  sach  employees  as  are  actually  necessary  to 
supervise  the  shipments  of  inspected  products  from  said  abattoir. 


18.  The  insjieGtion  of  all  swine  slaughtered  in  the  United  States  for 
both  interstate  and  export  trade  will  be  similar  in  all  respects  to  that 
of  cattle  and  sheep.  (See  rules  1  to  17.)  It  mnst  include  a  careful 
aote-mortem  examination  of  all  hogs,  as  required  by  rules  5  and  6,  and 
a  sabsequeut  post-mortem  examination,  as  required  by  rale  7.  A 
microscopic  examination  for  trichinte  must  be  required  for  all  swine 
prodacts  exported  to  coantries  requiring  such  examination. 

(a)  Ko  microscopic  examination  will  be  made  of  hogs  slaughtered 
for  interstate  trade,  but  this  examination  will  be  confined  to  those 
intended  for  the  export  trade,  and  only  at  abattoirs  which  export  pork 
prodacts  to  conntries  requiring  a  certificate  fh>m  this  Government  to 
secure  the  admission  of  such  meats.  All  inspectors  issuing  certificates 
for  export  of  pork  products  which  have  been  microscopically  examined 
will  enter  apon  the  same  the  nauiber  of  each  stamp  nsed  and  imprint 
the  words  "  Microscopically  examined  in  addition  to  regular  inspection'' 
across  the  face  of  the  certificate. 

(6)  The  cfu-casses  of  all  hogs  that  are  to  enter  into  interstate  trade 
as  dressed  pork  will  be  tagged  in  the  same  manner  as  beef  is  now 
marked  for  identification.  The  products  of  bog  carcasses  which  enter 
into  interstate  trade  will  be  stamped  in  the  same  manuer  as  are  the 
products  of  cattle. 

(c)  The  purple  meat-inspection  stamp  will  be  used  only  upon  packages 
containing  products  of  hog  carcasses  which  have  been  microscopically 
examined  for  shipment  to  conntries  requiring  such  examination. 

19.  The  microscopic  inspection  of  pork  intended  for  export  to  countries 
reqairing  such  inspection  shall  be  conducted  as  follows: 

When  the  slaughtered  hog  is  passed  into  the  cooling  room  of  said 
establishment,  the  inspector  in  charge,  or  his  assistants,  will  take  from 
each  carcass  three  samples  of  muscle,  one  from  the  "pillar  of  the 
diaphragm,'*  one  from  the  psoas  muscle,  and  the  other  from  the  inner 


12 

aspect  of  tlie  sbonlder,  aud  said  samples  will  be  pat  in  a  self-locking 
tin  box  and  a  nambered  tag  will  be  placed  apoo  the  carcass  from  which 
said  samples  have  been  taken,  and  a  duplicate  of  said  tag  will  be  placed 
in  the  box  with  said  samples.  The  boxes  containing  the  samples  from 
the  hogs  in  the  cooling  room  so  tagged  will  be  taken  to  the  micro- 
scopist  for  such  establishment,  who  shall  therenpon  cause  a  microsco))ic 
examination  of  the  contents  of  each  box  containing  samples  to  be  made, 
and  shall  furnish  a  written  report  to  the  inspector  giving  the  result  of 
said  microscopic  examination,  together  with  the  numbers  of  all  carcasses 
from  which  samples  have  been  examined. 

20.  All  carcasses  reported  by  the  microscopist  to  the  inspector  as 
affected  with  trichinie  shall  at  once  be  removed  from  the  cooling  room 
or  cellar  of  said  establishment  under  the  supervision  of  said  inspector, 
or  that  of  some  other  reliable  employee  of  the  Department  of  Agricul- 
ture, and  shall  be  disposed  of  in  aceurdance  with  the  provisions  of  sec- 
tion 7,  or  they  may  he  rendered  into  edible  lard  at  a  temperature  not 
less  than  150^  F.,  or  made  into  cooked  meat  products  if  the  tempera- 
ture is  raised  to  the  boiling  point  a  snABcient  time  to  thoroughly  cook 
the  interior  of  the  pieces. 

21.  The  inspector  in  charge  of  the  slaughtering  or  other  establish- 
tnent  will  issue  a  certificate  of  iuspectiou  for  all  carcasses  of  animals, 
or  the  food  products  thereof,  which  are  to  be  exported  to  foreign  conn- 
tries;  which  certificate  will  cite  the  name  of  the  shipper,  the  date  of 
inspection,  and  the  name  of  the  consignee  and  country  to  which  said 
articles  are  to  be  exported.  Said  certificate  will  also  contain  the  num- 
bers of  the  stamps  attached  to  the  articles  to  be  exported,  and  will  be 
issued  in  serial  numbers  and  in  triplicate  form.  One  certificate  only 
will  be  issued  for  each  consignment.  One  copy  thereof  will  be  deliv- 
ered to  the  consignor  of  such  sliipment,  one  copy  will  be  attached  to 
the  invoice  or  shipping  bill  to  accompany  the  same,  and  be  delivered 
by  the  transportation  companies  to  the  chief  officer  of  the  vessel  upon 
which  said  consignment  is  to  be  transported. 

(a)  All  names,  marks,  stamp  numbers,  imprints,  and  other  writing 
of  any  description  made  upon  the  certificate  of  inspection  must  be 
copied  on  the  stub  of  the  book  of  certificates,  and  be  duly  signed  by 
the  inspector.  This  stub  constitutes  the  third  copy  of  the  certificate, 
and  shall  be  preserved  and  forwarded  to  this  Department. 

22.  Inspectors  are  requested  to  notify  the  municipal  authorities  of 
the  character  of  this  inspection  and  to  cooperate  with  them  in  prevent- 
ing the  entry  of  condemned  animals  or  tlieir  products  into  the  local 
market. 

J.  Sterling  Morton, 

Secretary, 
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OBSBR  AXtD  RSaULATIONS  FOR    THE  ZNSFBCTIOIT  OF  CATTLB 
AMD  SHEEP  FOR  BXPORT. 

U.  S.  DZPABTMENT  OF  AGRIOTTLTUSE, 

Opfiob  of  th£  Seobbtart, 
Wathington,  D.  C,  Febritary  7, 1895. 
The  following  order  and  regalations  are  hereby  made  for  the  inspec- 
tioD  of  neat  cattle  and  aheep  for  export  from  the  United  States  to 
tireaC  Britain  and  Ireland  and  the  Continent  of  Earope,  by  virtne  of 
the  authority  conferred  upon  me  by  section  10  of  the  act  of  Congress 
approved  Angust  30, 1890,  entitled  "An  act  providing  for  an  inspection 
of  meats  for  exportation,  prohibiting  the  importation  of  adulterated 
articles  of  food  or  drink,  and  authorizing  the  President  to  make  proc- 
lamation in  certain  cases,  and  for  other  purposes:" 

1.  The  Chief  of  the  Bureau  of  Animal  ladustry  is  hereby  directed 
to  cause  careful  veterinary  inspection  to  be  made  of  all  neat  cattle  and 
sheep  to  be  exported  tioia  the  United  States  to  Great  Britain  and  Ire- 
land and  the  Continent  of  Europe. 

2.  This  inspection  will  be  made  at  any  of  the  following-named 
stock  yards:  Kansas  City,  Mo.;  Chicago,  111.;  Buffalo,  N.  T.;  Pitts- 
burg, Pa.;  and  the  following  porta  of  export,  viz:  Portland,  Me.; 
Baltimore,  Md.;  Boston  and  Charlestown,  Mass.;  Kew  York,  21.  Y.; 
PhUadelphia^  Pa.,  and  Norfolk  and  Newport  News,  Va.  All  cattle 
shipped  &om  any  of  the  aforesaid  yards  must  be  tagged  before  being 
shipped  to  the  ports  of  export.  Cattle  arriving  at  ports  of  export 
from  other  ports  of  the  United  States  will  be  tagged  at  said  ports. 

3.  After  inspection  at  the  aforesaid  stock  yards  all  cattle  found  ftee 
fix>m  disease  and  shown  not  to  have  been  exx)osed  to  the  contagion  of 
any  disease  shall  be  tagged  ander  the  direction  of  the  inspector  in 
charge  of  the  yards.  After  tagging  the  cattle  will  be  loaded  into 
cleaned  and  disinfected  cars  and  shipped  through  from  said  yards,  in 
said  cars,  to  the  port  of  export. 

1.  All  animals  shall  be  reinspected  at  the  port  of  export.  All  rail- 
road companies  will  be  required  to  furnish  clean  and  disinfected  cars 
for  the  transportation  of  cattle  and  sheep  for  export,  and  the  various 
stock  yards  located  at  the  ports  of  export  shall  keep  separate,  clean, 
and  disinfected  yards  for  the  reception  of  export  animals  only. 

5.  Shippers  shall  notify  the  inspector  in  charge  of  the  yards  of 
intended  shipments  of  cattle,  and  shall  give  to  the  said  inspector  the 
locality  from  which  said  animals  have  been  brought,  and  the  name  of 
the  feeder  of  said  animals,  and  such  other  information  as  may  be  prac- 
ticable for  proper  identification  of  the  place  from  which  said  animals 
have  come. 

6.  The  inspector,  after  passing  and  tagging  said  cattle,  shall  notify 
the  inspector  in  charge  of  the  port  of  export  of  the  inspection  of  said 
animals,  giving  him  the  tag  numbers  and  the  number  and  desiguation 
of  the  cars  in  which  said  animals  are  shipped. 
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7.  Export  animals,  whenever  possible,  shall  be  unloaded  at  tbe  port 
of  export  from  the  cars  Id  which  they  have  been  transported  directly 
at  the  wharves  from  which  they  are  to  be  shipped.  They  shall  not  be 
minecessariiy  passed  over  any  highway,  or  removed  to  cars  or  boats 
which  are  nsed  for  conveying  other  animals.  Boats  transporting  said 
animals  to  the  ocean  steamer  must  be  tirst  cleansed  and  disinfected 
under  the  sapervision  of  the  inspector  of  the  port,  and  the  ocean  steamer 
must,  before  receiving  said  animals,  be  thoroughly  cleansed  or  didin- 
fected  in  accordance  with  the  directions  of  said  inspector.  When 
passage  upon  or  across  the  public  highway  is  unavoidable  in  the  trans- 
portation of  animals  irom  the  cars  to  the  boat,  it  must  be  under  such 
careful  supervision  and  restrictions  as  the  inspector  may  direct. 

8.  Any  cattle  or  sheep  that  are  offered  for  shipment  to  Great  Britain 
or  Ireland  or  the  Continent  of  Kurope,  which  have  not  been  inspected 
and  transjKirted  in  accordance  with  this  order  and  regulations,  or  which 
having  been  inspected  are  adjudged  to  be  infected,  or  to  have  been 
exposed  to  infection  so  as  to  be  dangerous  to  other  animals,  shall  not 
be  allowed  to  be  placed  upon  any  vessel  for  exportation. 

9.  The  supervision  of  the  movement  of  cattle  from  cars  and  yards  to 
the  ocean  steamer  at  the  ports  of  export  will  be  in  charge  of  the 
inspector  of  the  port,  l^o  ocean  steamer  will  be  allowed  to  receive 
more  cattle  or  sheep  than  it  can  comfortably  carry.  Overcrowding 
will  not  be  peimitted. 

10.  The  Inspector  at  the  port  of  export  will  notify  the  collector  of  the 
port  of  the  various  shipments  of  cattle  or  sheep  that  are  entitled  to 
clearance  papers,  and  certificates  of  the  inspection  of  said  animals  will 
be  given  to  the  consignors  for  transmission  with  the  bills  of  lading. 

J.  Steblihg  Morton, 

Secretary. 


REaULATIONS   FOR   THE    SAFE    TSAIfSFORT   OF    CATTLE   FROM 
THE  UNITED  STATES  TO  FOREiaiT  COUNTRIBa 

U.  S.  DEPABTKBMT  op  AaEICULXURE, 

Office  of  the  Sbceetabt, 
Washington,  J).  C,  February  18, 1895. 

FuTsnant  to  the  authority  vested  in  the  Secretary  of  Agriculture  by 
virtue  of  the  act  of  Congress  approved  March  3, 1891,  entitled  "An  act 
to  provide  for  the  safe  transport  and  humane  treatment  of  export  cattle 
from  the  United  States  to  foreign  countries,  and  for  other  purposes^" 
the  following  regulations  are  hereby  prescribed  for  vessels  engaged  in 
the  transportation  of  cattle  from  the  United  States  to  foreign  countries, 
and  ail  previous  regulations  for  similar  export  transportation  are  hereby 
rescinded : 

1.  Upon  receiptor  information  from  owners,  agents,  or  masterof  any 
vessel  desiring  to  transport  cattle  fi^m  any  port  in  the  United  States, 
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the  Secretary  of  Agricaltiire  will  direct  the  inspector  in  charge  of  the 
port  from  which  said  vessel  is  to  dear  to  examiDe  said  vessel,  and  if 
the  same  has  complied  with  the  regulations  hereinafter  prescribed  a 
clearance  will  be  authorized  by  the  inspector, 

SPACE. 

2,  Cattle  or  sheep  must  not  be  carried  on  any  part  of  the  vessel  where 
they  will  interfere  with  the  proper  management  of  the  vessel,  or  with 
the  efficient  working  of  the  necesBary  lifeboats,  or  with  the  requisite 
ventilation  of  the  vessel.  Cattle  must  have  6  feet  vertical  space  on  all 
decks,  free  of  all  obstructions. 

3,  Cattle  carried  on  the  upper  or  spar  deck  must  be  allowed  a  space 
of  2  feet  6  inches  in  width  by  8  feet  in  depth  per  head.  Cattle  loaded 
between  the  decks  must  be  allowed  a  space  of  2  feet  8  inches  in  width 
by  8  feet  in  depth,  except  in  the  case  of  i-egular  cattle  ships  with  satis- 
factory ventilation,  which  may  fit  with  an  allowance  of  2  feet  6  inches 
in  width.  Ko  more  than  4  bead  of  cattle  will  be  allowed  in  each  pen, 
except  at  the  end  of  a  row,  where  5  may  be  allowed  together.  Pro- 
vided, however,  that  cattle  under  1,000  pounds  in  weight  may  be  allowed 
a  width  of  2  feet  3  inches. 

4,  Vessels  will  be  allowed  to  carry  three  deck  loads  of  cattle,  but 
where  it  is  desired  to  carry  cattle  on  the  lower  or  steerage  deck,  it  must 
in  all  cases  be  fitted  at  2  feet  8  inches  by  8  feet  jter  head,  and  no  cattle 
allowed  upon  batches.  Special  permission  for  carrying  cattle  on  steer- 
age deck  must  be  obtained  from  the  inspector,  which  will  be  granted  in 
cases  where  said  deck  is  provided  with  sufficient  ventilation,  as  hereiu- 
after  prescribed. 

UPPER  DE0K3. 

5,  No  cattle  or  sheep  shall  be  allowed  on  the  poop  deck  or  witbiu  20 
feet  of  the  breakwater  on  the  spar  deck  between  the  1st  of  October 
and  tbe  1st  of  April.  If  cattle  are  carried  on  the  bridge  deck  proper 
mnwaiys  shall  be  provided  for  loading  and  anloading. 

(a)  ^o  cattle  shall  be  carried  on  the  upper  decks  where  the  outside 
rails  measure  less  than  3  feet  in  height  ft^tm  the  deck,  nor  from  October 
1  to  April  1  upon  steamers  having  free  boards  which  measore  less  than 
6  feet  6  inches  vertical  space  (winter  mark). 

(6)  When  cattle  are  carried  upon  the  upper  decks  strong  break- 
waters shall  be  erected  at  each  end  and  on  both  sides.  Permanent 
fittings  may  be  constructed  either  of  iron  or  wood,  as  hereinafter 
provided. 

UPPER- DECK  FITTraaS. 

6,  Stanehiona,  tuooden. — Stanchions,  at  least  6  feet  4  inches  high,  must 
be  of  good  sound  spruce  or  yellow  pine  lumber,  4  by  6  inches,  placed 
at  proper  distances  from  centers,  against  the  ship's  rail  and  inside  stan- 
chions, in  their  proper  place  directly  in  line  with  outboard  stanchions, 
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to  be  set  np  so  tbat  tbe  6-iiich  way  of  the  stanchions  shall  set  fore  and 
aft.  A  proper  tenoD  shall  be  ctit  on  tbe  head  of  the  same  to  receive  the 
thvart-ship  beam ;  the  tenon  not  to  be  less  than  3  inches  in  length  and 
the  ahoolder  not  less  than  2^  inches  on  each  side  of  the  stanchion,  titns 
leaving  the  tenon  1^  inches  thick.  A  piece  of  timber  2  by  3  inches,  or 
2-iuch  plank,  shall  be  fastened  to  the  outside  of  stanchion  and  run  np 
to  underneath  rail  to  chock  stanchion  down  and  prevent  lifting  when 
beam  is  spmng  to  crown  of  deck.  Open-rail  ships  shall  be  blocked  out 
on  backs  of  stanchions  f^  with  the  outside  of  rails  to  receive  the  out- 
.side  of  planking.  Where  npper-deck  fittings  are  not  permanent  the 
heels  of  outside  stanchions  shall  be  secnred  by  a  bracing  of  2  by  3  inch 
sound  lumber  from  the  back  of  each  stanchion  to  sheer  streak  or  water- 
way, the  heels  of  inside  stanchions  being  properly  braced  from  and  to 
ea«h  other.  Bulwark  stancbions  must  also  be  extra  stanchioned  by 
raking  shores  running  diagonally  from  the  top  of  the  stanchions  to  the 
deck. 

(a)  Stanckiona,  iron. — These  may  be  used  in  place  of  wooden  stan- 
chions, and  shall  be  not  less  than  2  inches  in  diameter,  set  in  iron 
sockets  above  and  below  and  fastened  with  g-inch  bolts. 

(b)  Hook  bolu  or  olampa. — Hook  bolts  or  clamps  must  be  made  of 
|-inch  wrought  iron,  with  hook  on  outboard  end,  and  thread  and  not 
on  inboard  end,  to  pass  over  and  under  rail  and  through  outboard 
stanchion  and  set  up  on  the  inside  of  same  with  a  nut.  These  holts 
may  be  double  or  single.  If  double  then  no  thread  or  nut  is  necessary, 
but  the  stanchion  will  lie  shipped  through  it,  thus  double  hooking  the 
rails.  This  will  be  fonnd  very  useful  where  funnels  or  other  deck 
fittings  come  in  the  way  of  beams  passing  from  side  to  side  of  ship. 

(o)  Seams. — Beams  must  be  of  good  sound  spruce  or  yellow  pine 
lumber,  3  by  6  inches,  to  run  clear  across  the  ship's  beam  where  practi- 
cable. Should  any  house  or  deck  fittings  be  in  the  way,  then  butt  up 
closely  to  the  same.  These  beams  shall  have  a  I^  by  1  inch  mortise  to 
receive  the  teuon  of  each  and  every  stanchion,  and  to  take  the  same 
crown  as  deck  of  ship  by  springing  down  to  shoulder  of  outside  stan- 
iduons,  and  to  be  properly  pinned  or  nailed  to  tenon  and  wedged 
tightly  afterwards.  The  mortises  shall  he  cut  not  less  than  6  inches 
from  outside  ends  of  beams  and  a  piece  nailed  on  outside  of  same,  and 
trimiued  off  tair  with  beam  ends  to  prevent  splitting. 

(d)  Diagonal  braces  from  stanchions  to  beams. — Diagonal  braces  shall 
be  fastened  on  each  stanchion  on  both  sides  of  same,  running  np  to 
top  side  of  beam  ajid  properly  secured  by  well  nailing  to  both  stanchion 
and  beam. 

(e)  Headboards. — Headboards  shall  he  not  less  than  2  by  10,  or  3  by 
8  inches,  of  good  sound  spruce  or  yellow  pine  lumber,  and  secured  to 
every  stanchion  by  |-inch  screw  bolts  passing  through  same  and  set  up 
on  same  with  annt.  Where  headhoai'ds  butt  on  the  stanchions  apiece 
of  u:on  i  inch  thick  and  3  inches  square  shall  be  placed  ov^  the 
boards  Uhe  the  butt  strap.    These  headboards  can  be  placed  on  either 
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side  of  the  Btanchion.  AD  headt>oard8  sliall  have  1^-inch  holes  bored 
through  them  at  proper  distances  to  tic  the  animals. 

(/)  Head  pipes, — In  place  of  wooden  headboards,  two  wronght-iroii 
pipes  not  less  than  2  inches  in  diameter  ma7  be  used,  placed  S  inches 
apart.  Said  head  pipes  to  be  made  continnons  by  having  a  wrought- 
iron  threaded  collar  aecurely  fastened  on  the  end  of  each  length  of  pipe 
into  which  the  next  length  may  be  inserted  or  screwed.  Both  head 
pipes  to  be  held  in  place  by  means  of  heavy  wroaghtiron  straps,  bolted 
to  each  stanchion  by  four  |-inch  bolts,  the  lower  head  pipe  being 
fitted  with  movable  clamps,  holding  a  ring  of  suitable  size  to  which 
cattle  may  be  tied.  Said  clamps  to  be  set  at  the  proper  distance  ai>art 
in  accordance  with  the  regulations  and  &8tened  to  the  pipes  with 
screws. 

(g)  Footboards. — Footboards  shall  be  of  the  same  material  as  bead- 
boards,  properly  nailed  or  bolted  to  stanchions  on  the  inside  of  same. 

(h)  Division  boards. — Division  boards  shall  be  of  2  by  8  inch  Bonnd 
spruce  or  yellow  pine  lumber,  fitted  so  as  to  be  removable  at  any  time, 
and  so  arranged  as  to  divide  the  animals  into  lots  of  four,  thus  making 
compartments  for  this  number  all  over  the  vessel.  These  diTiBioD 
boards  shall  be  fitted  perpendicnlarly. 

(t)  Flooring. — Where  flooring  is  required  it  shall  be  of  lineh  spruce 
boards,  laid  fore  and  aft  on  ships  with  wooden  decks.  Iron-decked 
ships  shall  be  sheathed  with  2'inch  spruce  or  yellow  pine,  or  with  1-inch 
spruce;  but  if  1-inch  lumber  is  used,  the  foot  locks  shall  be  3  by  4  inches, 
to  be  laid  so  that  they  will  properly  secure  the  1-inch  boards,  thus  pre- 
venting them  from  slipping  and  at  the  same  time  acting  as  foot  locks  by 
showing  a  surface  of  2  by  1  inches  to  correspond  with  the  2  by  3  inches. 
It  is  optional  with  the  owners  whether  they  permit  sheathing  to  be  used 
on  their  ships  with  wooden  decks,  or  whether  they  allow  foot  locks  to 
be  secured  to  the  deck.  But  on  iron  decks  it  is  absolutely  necessary 
(if  permanent  foot  locks  are  not  down)  to  sheath  them  before  putting 
down  foot  locks,  in  order  to  fasten  same.  Cement  maybe  used  instead 
of  wood  sheathing  and  foot  locks  molded  in  same.  If  the  flooring  is 
raised  on  any  of  the  decks,  it  shall  he  not  less  than  2  inches  thick  with 
scantlings  2  by  3  inches  thick,  laid  athwart  ships  on  the  deck,  not  over 
18  inches  apart,  with  2-inch  plauk  for  flooring  nailed  to  them. 

(i)  Foot  hcks. — Foot  locks  shall  be  of  good  sound  spmce  or  yellow 
pine  lumber,  or  hard  wood,  size  2  by  3  inches  or  3  by  4  inches  laid  fore 
and  aft,  placed  12  Inches,  11  inches,  2  feet  2  inches,  and  14  inches  apart, 
the  first  one  distant  12  inches  &om  the  inside  of  footboard,  filled  in 
athwart  ships  opposite  each  stanchion,  properly  secured  to  sheathing  or 
deck,  and  secured  by  a  batten  of  spruce  or  yellow  pine  2  by  3  inches 
thick  to  go  over  all  &om  stanchion  to  stanchion.  When  troughs  are 
used,  foot  locks  will  be  placed  17, 16,  22,  and  16  inches  apart, 

(I)  Outside  plankiTig. — All  outside  planking  on  open  and  closed  railed 
ships  must  be  properly  laid  fore  and  aft  of  ship,  and  nailed  to  the  backs 
192— If  o.  9 2 
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of  atancbioDS,  as  close  aa  possible  for  the  cold  season,  and  for  the 
wanner  months  the  top-cooTBc  planking  shall  he  left  off  fore  and  aft  of 
ship,  in  order  to  allow  s  Area  circolation  of  air.  ITothiDg  less  than 
2-iDch  spmce  or  1^-iuch  yellow  pine  is  to  be  used  for  this  purpose. 

{m)  Flanking  of  shelter  deck  to  be  erected  on  all  exposed  decks. — The 
planks  to  form  the  shelter  deck,  which  must  be  erected  on  all  exposed 
decks,  shall  be  laid  with  2-inch  sound  sprace  or  yellow  pine  lumber 
sufficient  to  cover  cattle.  These  planks  shall  be  laid  as  closely  as  pos- 
sible and  well  nailed  to  the  beams,  thus  making  a  good  deck  from  which 
to  work  the  ship's  gear. 

(«)  Saik. — No  nails  less  than  20  penny  shall  be  used  in  foot  locks, 
or  where  2-inch  material  is  used.  TwelTe-penny  nails  can  be  used  in 
1^-inch  plank  or  under. 

UNDBR-DEOK  FITTnfGS. 

(o)  Sttmohiont. — Stanchions  shall  be  at  least  6  feet  i  inches  high  and 
of  good  sound  spmce  or  yellow  pine  lumber,  1  by  6  inches,  set  np  at 
proper  distances  from  centers  bo  that  the  6-incb  way  of  same  shall  stand 
fore  and  aft,  and  jammed  in  tight  between  the  two  decks,  properly 
braced  on  head  and  fh>m  side  to  side  of  ship;  this  bracing  shall  be  of 
2  by  3  inch  spruce  or  yellow  pine,  and  be  properly  butted  against  each 
stanchion.  Where  it  is  found  impracticable  to  run  these  braces  across 
ship,  by  reason  of  hatches,  etc.,  coming  in  the  way,  they  shall  be  well 
braced  from  hatch  coamings  and  from  the  obstruction  which  prevents 
running  braces  from  side  to  side.  The  heads  of  these  stanchions  shall 
be  braced  fore  and  aft  by  2  by  3  inch  pieces  well  nailed  on  each  stan- 
chiou  and  running  fore  and  aft  close  up  to  the  lower  edge  of  the  ship 
beams,  and  butted  at  each  end  of  compartment  and  against  themselves, 
or  chocked  in  underneath  beam  and  well  nailed  to  beads  of  stanchions. 
If  upper  and  lower  decks  are  wood,  then  the  stanchions  set  up  between 
decks  may  be  secured  by  well  cleating  to  each  deck  at  heads  and  heels 
of  same. 

(p)  Headboards. — Headboards  shall  be  of  the  same  dimensions  and 
same  lumber  as  those  on  the  upper  deck  and  fastened  in  the  same  man-- 
ner,  with  l^inch  holes  bored  at  right  distances  to  tie  animals. 

(q)  Footboards. — Footboards  shall  be  of  the  same  dimensions  and 
same  lumber  as  those  on  the  upper  deck,  and  fastened  in  the  same 
manner. 

(r)  Division  boards. — ^Division  boards  shall  be  fltt«d  perpendicularly, 
and  arranged  so  that  they  divide  the  animals  into  pens  of  four,  or  at 
end  of  row,  into  i)ens  of  five. 

(«)  Flooring. — Where  ships  have  decks  of  wood  it  shall  be  optional 
with  owners  whether  they  have  boards  pat  down  to  protect  decks  or 
whether  they  allow  the  foot  locks  to  be  nailed  to  the  ship's  deck.  (Per- 
manent foot  locks  may  be  pnt  down.)  If  the  decks  are  of  iron  then 
wooden  flooring  must  be  laid  either  of  2  inch  sprace  with  2  by  3  inch 
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foot  locks,  or  of  I'inch  Bpruce  iritb  3  by  4  incb  foot  locks  same  as  pro- 
vided for  upper  decks.  Cement  may  also  be  aaed  iostead  of  wood 
llooriug,  moldiDg  the  foot  locks  ia  their  proper  places  between  same. 

(1)  Foot  lockg, — Foot  locks  may  be  pot  down  of  any  hard  wood  and 
flny  size  over  2  by  3  inches,  bat  notbiug  under  this  size  shall  be  need. 
They  sbonid  be  laid  fore  and  aft  of  ship  at  distances  mentioned  in 
npper-deck  fittings,  and  be  well  fastened  to  either  deck  or  flooring,  or 
to  tliemselves,  and  properly  filled  in  athwart  ships  between  stanchions, 
same  as  on  npper  deck. 

(u)  Trougka, — Snitable  troagbs  may  be  formed  on  the  footboards 
about  13  inches  wide,  when  reqaired,  by  nailiog  footboards  on  outside 
of  stanchion  and  fitting  np  on  the  inside. 

(r)  Caring  for  tteering  gear, — A  suitable  casing  mnst  be  placed  over 
the  ship's  steering  gear  when  found  necessary. 

(w)  AUeytcayt. — Alleyways  between  the  pens  mast  not  be  less  than 
18  inches,  free  of  all  obstructions.  Une  or  more  alleyways  at  least  18 
inches  wide  mnst  be  left  on  each  mde  of  decks  so  that  the  scuppers  can 
be  readily  reached  and  kept  clean. 

VBIfTrLATION. 

7.  Each  cattle  compartment  not  exceeding  50  feet  in  length  mast 
have  at  least  fonr  bell-mouth  ventilators,  of  not  less  than  18  inches 
inside  diameter,  and  with  tops  exceeding  7  feet  in  height,  two  situated 
ill  each  end  of  the  compartment.  Compartments  over  50  feet  long  must 
have  additional  ventilators  of  same  dimensions  or  efficient  fans. 

8.  When  it  is  desired  to  carry  cattle  upon  the  third  deck  a  special 
{termit  must  be  obtained  ftom  the  inspector  of  the  port.  The  vessel 
must  be  fitted  as  hereinbefore  specified,  and  properly  lighted  and  ven- 
tilate. One  set  of  ventilators  shoald  be  trimmed  to  the  wind  and 
another  set  in  the  opposite  direction.  They  should  be  tested  previous 
to  issuance  of  permit  and  sbonid  be  kept  in  easy  working  order. 

'  9.  Suitable  arrangements  shall  be  made  to  provide  at  all  times 
sufficient  light  for  the  proper  tending  of  all  animals. 

10.  Ko  cattle  shall  be  loaded  along  the  alleyways  by  engine  room 
unless  the  side  of  said  engine  room  is  covered  by  IjJ-incfa  grooved-and- 
tongued  lumber,  making  a  3-tnch  air  space. 


11.  Ko  cattle  shall  be  loaded  upon  hatches  on  decks  above  cattle,  nor 
npon  third-deck  hatches  when  cattle  are  carried  upon  such  decks,  nor 
shall  any  merchandise,  freight,  or  food  for  cattle  be  loaded  upon  said 
hatches,  but  said  hatches  shall  at  all  times  be  kept  clear. 

{«)  So  cattle  shall  be  loaded  upon  any  hatch  where  the  coaminffs 
exceed  18  inches  in  height,  and  between-deck  habthes  shall  have  not 
less  than  6  feet  vertical  space  between  the  beams  overhead  and  the 
hatch  coamings  under  foot  for  cattle  with  horns,  and  5  feet  6  inches 
vertical  space  fra  cattle  without  horns. 
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(b)  In  loading  cattle  on  npper  decks  four  of  the  largest  hatcbes  shall 
be  kept  free  of  cattle — one  batch  forward,  one  aft,  and  two  amidships — 
BO  that  the  intervening  spaces  will  be  proportioned  as  equally  as  possi- 
ble.   Cattle  may  be  placed  upon  hatcbes  in  excess  of  this  number. 

(c)  Not  more  than  two  days'  feed  for  cattle  shall  be  allowed  to  be  ciir- 
ried  on  deck;  this  shall  be  properly  covered  and  shall  be  the  first  feed 
used, 

12.  All  vessels  shall  carry  hogsheads  of  not  less  than  400  gallons 
total  capacity  for  each  100  bead  of  cattle,  and  these  shall  be  filled  with 
fresh  water  before  sailing  and  refilled  as  emptied. 

(a)  Each  vessel  shall  carry  water  condensers  which  are  in  good  work- 
ing order  and  of  sufficient  capacity  to  provide  8  gallons  of  fresh,  cold 
water  each  tweuty-four  hours  for  each  head  of  cattle. 

13.  Cattle  or  sheep  satfering  from  broken  limbs  or  other  serious 
iiijaries  during  the  voyage  abali  be  slaughtered  by  the  captain  of  the 
vesseL 

14.  The  employment  of  all  cattle  attendants  shall  be  nnder  the  con- 
trol of  owners  or  agents  of  steamships,  and  men  so  employed  shall  be 
reliable  and  signed  as  part  of  the  ship's  crew,  and  under  the  control  of 
the  captain  of  said  vessel.  They  shall  be  furnished  with  well  lighletl 
and  well- ventilated  quarters — as  good  as  the  same  accommodation  k 
furnished  for  the  crew  of  the  ship.  An  experienced  foreman  shall  be 
in  charge  of  each  shipload  of  cattle,  and  not  less  than  one-half  of  the 
cattle  attendants  must  be  experienced  men  who  have  made  previonx 
trips  with  cattle.  There  shall  be  one  cattle  attendant  for  each  35  hend 
of  cattle  upon  steamers  having  water  pipes  extending  the  entire  length 
of  both  sides  of  compartments,  and  upon  steamers  not  so  fitted  there 
shall  be  one  attendant  to  each  25  head  of  cattle  shipped. 

16.  Cattle  shall  be  tied  with  |-inch  rope,  which  shall  not  be  used 
more  than  once,  and  must  be  made  from  manila  or  sisal.  Any  heiul- 
ropes  returned  to  the  United  States  shall  be  immediately  seized  and 
destroyed  by  the  inspector  of  the  port. 

10.  False  decks  upon  which  cattle  are  loaded  most  be  removed  and 
the  manure  and- dirt  cleaned  from  underneath  before  receiving  another 
load  of  cattle. 


17.  Attendants. — There  shall  be  one  experienced  man  in  charge  of 
each  160  sheep  daring  the  winter  months,  and  one  to  each  200  sheep 
during  the  summer  months. 

(a)  Petu. — Sheep  pens  should  not  exceed  20  feet  by  8  feet  where  two 

tiers  are  carried,  and  each  tier  shall  have  a  clear  vertical  space  of  not 

'  less  than  3  feet.    During  the  summer  months  sheep  shall  not  be  loaded 

in  tiers  between  decks,  but  during  the  winter  months  two  tiers  may  be 

placed  in  each  wing  and  only  one  tier  amidships. 

{b)  Flooring  stanchions. — When  the  pens  are  built  for  two  tiers  of 
sheep,  the  flooring  between  the  tiers  shall  be  laid  with  tongued-and- 
grooved  boards,  the  stanchions  shall  be  of  4  by  6  inch  spruce  lumber, 
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and  shall  be  secnred  to  the  heams  overhead  by  angle  braces  similar  to 
cattle  fittings. 

Outside  plaukiog  shall  be  of  2-iDch  spmce  or  l^ioch  yellow  pine 
Inmber,  secured  to  4  by  6  inch  spruce  stanchions,  with  hook  bolts 
Bimilai  to  cattle  fittings. 

(c)  Allegwayg. — Athwart-ahip  alleyways  not  less  than  18  inches  wide 
in  the  clear  shall  be  left  between  each  pen,  and  fore-and-aft  alleyways 
in  front  of  each  pen,  having  hayracks  and  water-tight  troughs  on  three 
sides.  When  two  tiers  of  sheep  are  carried  the  fore-and-aft  alleyways 
shall  be  2  feet  wide,  clear  of  all  obstractions. 

(d)  Space. — The  space  for  each  full  grown  sheep  shall  be  i  feet  long 
by  14  inches  wide,  and  for  lambs  or  sheep  under  100  pounds  weight  4 
feet  by  12  or  13  inches — 2  rows  of  sheep  standing  in  the  8  feet  width 
of  pen. 

18.  No  vessel  shall  be  allowed  to  take  on  board  any  cattle  or  sheep 
unless  the  same  have  been  at  the  port  of  embarkation  at  least  twenty- 
four  hours  before  the  vessel  sails,  except  in  special  cases  and  by  direc> 
tion  of  the  inspector,  nor  until  the  loading  of  the  other  cargo  has  been 
completed. 

19.  The  insi>ector  may,  in  case  he  finds  that  any  of  the  fittings  are 
worn,  decayed,  or  appear  to  be  unsound,  require  the  same  to  be  replaced 
before  he  authorizes  the  clearance  of  the  vessel.  He  will  also  sujker- 
vise  the  loading  of  cattle  and  see  that  they  are  properly  stowed  and 
tied,  and  that  all  the  requiremeots  of  these  regulations  have  been 
complied  with. 

J.  Steeling  Morton, 

Secretary. 


RSaULATIOITS  FOR  THE  INSPItCTION  AHD  QUARANTINE  OF 
NEAT  CATTI.It,  SHEBF,  AND  OTHER  RUMINAJVTa  AND  SWINE 
IMPORTED  INTO   THE   UNITED   STATES. 

TJ.  S.  Depaktment  of  Agbiculturb, 

Office  of  the  Seceetart, 
Washington,  D.  C,  February  11, 1895. 
In  pursuance  of  sections  7,  8,  and  10  of  the  act  of  Congress  entitled 
"An  act  providing  for  the  inspection  of  meats  for  exportation,  and  pro- 
hibiting the  importation  of  adulterated  articles  of  food  or  drink,  and 
authorizing  the  President  to  make  proclamation  in  certain  cases,  and  tor 
other  purposes, "  approved  August  30, 1890,  the  fullowing  regulations 
are  hereby  prescribed  for  the  inspection  and  qnarantiue  of  neat  cattle, 
sheep,  and  other  ruminants,  and  swine  imported  into  the  United  States, 
uid  all  previous  regulations  prescribed  for  such  inspection  and  quar- 
antine are  hereby  rescinded : 

1.  With  the  approval  of  the  Secretary  of  the  Treasury,  the  following- 
named  ports  are  hereby  designated  as  quarantine  stations,  and  all  cattle, 
sheep,  and  other  ruminants,  and  swine  imported  into  the  United  States, 

.  „_  ,,,  . ^^.. 
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must  be  entered  throagb  said  ports,  viz :  On  the  Atlantic  Seaboard,  the 
ports  of  Boston,  TSew  York,  and  Baltimore;  on  tbe  Pacific  Seaboard, 
San  Diego,  Cal. ;  along  the  boundary  between  the  tT&ited  States  and 
Mexico,  !Kogalea,  Ariz.;  El  Paso,  Eagle  Pass,  and  Laredo,  Tex.;  along 
tbe  border  or  boundary  line  between  the  United  States  and  British 
Oolnmbla  and  Canada,  throagh  the  custom  ports  of  Yanceboro  and 
Honlton,  Me. ;  Bichford,  Xewpoit,  St.  Albans,  Island  Pond,  and  Beecber 
Falls,  Yt.;  Ogdensburg,  Bouses  Point,  Buffalo,  Charlotte,  and  Sus- 
pension Bridge,  N.  Y.;  Detroit  and  Port  Hnron,  Mich.;  Minnesota, 
Hinn.,  and  Paget  Sound,  Wash. 

2.  The  word  "  animals,"  when  used  in  these  regulations,  refers  to  and 
includes  all  or  any  of  the  following  kinds:  Neat  cattle,  sheep,  and 
other  ruminants,  and  swine.  The  words  "  contagions  diseases,"  when 
used  in  these  regulations,  includes  and  applies  to  all  or  any  of  the  fol- 
lowing diseases:  Anthrax  in  cattle,  sheep,  goats,  or  swine;  contagious 
pleuropneumonia  in  cattle;  Texas  or  splenetic  fever  in  cattle;  tuber- 
culosis in  cattle;  foot-and-mouth  disease  in  cattle,  sheep,  goats,  and 
swine;  rinderpest  in  cattle  and  sheep;  sheep  pox,  foot  rot,  and  scab  in 
sheep;  hog  cholera,  swine  plague,  and  erysipelas  in  swine. 

3.  All  cattle,  sheep,  and  other  ruminants  imported  into  the  United 
States  from  any  part  of  the  world  shall  be  accompanied  with  a  certifi- 
cate from  tbe  local  authority  of  the  district  in  which  aaid  animals  have 
been  for  one  year  next  preceding  the  date  of  shipment,  stating  that  no 
cont-agioQS  pleuropneumonia,  foot-and-mouth  disease,  or  rinderpest  has 
existed  in  said  district  for  the  past  year.  And  all  swine  imported  into 
the  United  States  from  anypart  of  the  world  shall  be  accompanied  with 
a  similar  certificate  relating  to  the  existence  of  foot-and-mouth  disease, 
hog  cholera,  aud  erysipelas.  All  such  animals  shall  also  be  accompanied 
with  an  affidavit  by  the  owd«'  A:om  whom  the  importer  has  purchased 
them,  stating  that  said  animals  have  been  in  the  district  where  pur- 
chased for  one  year  next  preceding  the  date  of  sale,  and  that  none  of 
the  above-mentioued  diseases  have  existed  among  them,  nor  among 
any  animals  of  the  kind  with  which  they  have  come  in  contact,  for  one 
year  last  past,  and  that  no  inoculation  has  been  practiced  among  said 
animals  for  the  past  two  years.  Also  by  an  afQdavit  from  the  importer 
or  bis  agent  supervising  the  shipment,  stating  that  they  have  not  parsed 
through  any  district  infected  with  contagious  diseases  affecting  said 
kind  of  animals;  that  they  have  not  been  exposed  in  any  possible 
manner  to  the  contagion  of  any  of  said  contagious  diseases,  and  that 
the  animals,  when  not  driven,  have  been  shipped  in  clean  and  disin- 
fected cars  and  vessels  direct  &om  the  farm  where  purchased. 

4.  The  foregoing  certificate  and  affidavits  mast  accompany  said 
animals  and  be  presented  to  the  collector  of  customs  at  the  port  of 
entry,and  by  him  be  delivered  to  the  inspectorof  the  Bureau  of  Animal 
Industry  stationed  at  said  port,  to  allow  them  to  be  imported  into  the 
United  States. 

,    ,_  ,,,  . ^^.. 
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5.  All  neat  cnltle  iinjwrte^  into  the  United  States  iVoin  any  part  of 
the  world  except  Mexico,  Geutral  and  South  America,  shall  be  subject 
to  a  quarantine  of  ninety  days,  counting  from  date  of  arrival  at  tbe 
quarantine  station.  All  sheep  and  other  ruminantB,  and  Bwine,  from 
any  part  of  the  world  except  North,  Central,  and  South  America,  shall 
be  subject  to  a  quarantine  of  fifteen  days,  counting  from  date  of  arrival 
at  the  quarantine  station. 

6.  Any  person  contemplating  the  importation  of  animals  from  any 
part  of  the  world  except  North,  Central,  and  South  America,  or  of 
cattle  fixim  the  Dominion  of  Canada,  must  first  obtain  from  the  Secre- 
tary of  Agriculture  two  permits,  one  stating  the  number  and  kind  of 
animals  to  be  imported,  tbe  port  and  probable  date  of  shipment,  which 
will  entitle  them  to  clearance  papers  on  presentation  to  the  American 
consul  at  said  port  of  shipment;  the  other,  stating  the  port  at  which 
said  animals  are  to  be  landed  and  quarantined,  and  tbe  approximate 
date  of  their  arrival,  and  this  will  assure  the  reception  of  the  number 
and  kind  specified  therein  at  the  port  and  quarantine  station  named,  at 
the  date  prescribed  for  their  arrival,  or  at  any  time  during  three  weeks 
immediately  following,  after  which  the  permit  will  be  void.  These  per- 
mits shall  in  no  case  be  available  at  any  port  other  than  the  one  men- 
tioned therein.  Permits  must  be  in  the  name  of  the  owner  of,  or  agent 
for,  any  one  lot  of  animals.  When  more  persons  than  one  own  alot  of 
animals  for  which  permits  have  been  issued,  a  release  from  quarantine 
will  be  giveu  each  owner  for  the  number  and  kind  he  may  own,  and  this 
release  will  be  a  certificate  of  fullillment  of  quarantine  regulations. 
Permits  will  be  issued  to  quarantine  at  such  ports  as  the  importer  may 
elect,  so  far  as  facilities  exist  at  such  port,  but  in  no  case  will  pernuts  for 
importatiou  at  any  port  be  granted  in  excess  of  the  accommodations  of 
the  Government  quarantine  station  at  such  port.  United  States  con- 
suls should  give  clearance  papers  of  certificates  for  animals  from  their 
districts  intended  for  exportation  to  the  United  States  only  upon  pre- 
sentadoD  of  permits  as  above  provided,  with  dates  of  probable  arrival 
and  destination  corresponding  with  said  permits,  and  in  no  case  for  a 
number  in  excess  of  that  mentioned  therein.  When  sach  shipments 
originate  in  the  interior  of  a  foreign  country,  these  permits  should  be 
submitted  to  the  conuol  of  that  district  and  through  the  forwarding 
agent  to  the  consul  at  the  port  of  embarkation. 

7.  Cattle  and  sheep  from  the  Dominion  of  Canada  for  export  from 
the  United  States  may  be  entered  at  the  ports  of  Island  Pond  and 
Beecher  Falls,  Vt.,  in  bond  for  Portland,  Me.,  for  export  from  the  latter 
port  only,  provided  said  animals  are  accompanied  by  the  health  certifi- 
cate and  affidavits  required  by  section  3,  and  provided,  further,  that 
suitable  pens  are  furnished  by  the  railroad  companies  at  the  ports  of 
entry  for  their  unloading  and  proper  inspection. 

S.  All  animals  imported  into  the  United  States  sball  be  careftilly 
inspected  by  an  inspector  of  the  Bureau  of  Animal  Industry,  and  all 
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ftiiimals  foand  to  be  A«e  from  disease  and  not  to  have  been  exposed  to 
any  cootagioos  disease,  sLall  be  admitted  into  tbe  UDited  States,  Rnbjevt 
to  the  provisions  for  qaarautine  as  established  in  paragraph  5.  When- 
ever any  animal  is  found  to  i>e  aEFected  \vith  a  contagious  disease,  or 
to  have  been  exposed  to  soch  disease,  said  animal,  and  all  animals  that 
have  been  in  contact  with  or  exposed  to  said  animal,  will  be  plEKed  in 
quarantine,  and  the  inspector  qnarautining  the  same  shall  report  at 
once  to  the  Chief  of  the  Bureau  of  Animal  Industry,  who  will  direct 
whether  or  not  said  animals  quarantined  shall  be  appraised  and 
slaughtered,  as  provided  by  section  8  of  the  act  under  which  these 
regulations  are  made.  All  animals  quarantined  by  reason  of  disease 
or  exposure  to  disease  shall  not  be  admitted  to  the  established  quaran- 
tine grounds,  but  shall  be  qnarantined  elsewhere  at  the  expense  of  tbe 
importer,  or  be  dealt  with  in  snch  a  manner  aa  the  Chief  of  the  Bureau 
of  Animal  Industry  shall  detennine. 

9.  Id  case  of  imported  animals  proving  to  be  infected,  or  to  have 
been  exiKised  to  infection,  such  portions  of  the  cargo  or  the  vessel  ou 
which  they  have  arrived  as  have  been  exposed  to  these  animala  or  their 
emanations  shall  be  subjected,  under  the  direction  of  tbe  inspector  of 
tbe  Bureau  of  Animal  Industry,  to  disinfection  in  such  maDoer  as  may 
be  considered  by  said  inspector  necessary  before  it  can  be  landed. 

10.  Ko  litter,  fodder,  or  other  aliment,  nor  any  ropes,  straps,  chains, 
girths,' blankets,  poles,  buckets,  or  other  things  used  for  or  about  tbe 
animals,  and  no  manure  shall  be  landed,  excepting  under  such  regula- 
tions as  the  inspector  shall  provide. 

11.  On  moving  animals  i^m  the  ocean  steamer  to  tbe  quarantine 
grounds  they  shall  not  be  unnecessarily  passed  over  any  highways,  but 
must  be  placed  on  cars  at  tbe  wharves  or  removed  to  the  cars  on  a  boat 
which  Is  not  used  for  conveying  other  animals.  If  such  boat  has  car. 
ried  animals  within  three  months,  it  must  be  first  cleaned  and  then 
disinfected  under  the  supervisiou  of  the  inspector,  and  after  the  con- 
veyance of  the  imported  animals  the  boat  most  be  disinfected  in  the 
same  manner  before  it  may  be  again  used  for  the  conveyance  of  ani- 
mals. When  passage  upon  or  across  the  public  highway  is  unavoid- 
able in  tbe  transportation  of  animals  &om  the  place  of  landing  to  the 
quarantine  grounds,  it  must  be  under  such  careihl  supervision  and 
restrictions  as  the  inspector  may  in  special  cases  direct. 

12.  The  banks  and  chutes  used  for  loading  and  unloading  imported 
animals  shall  be  reserved  for  such  cattle,  or  shall  be  cleansed  and  disin- 
fected as  above  before  being  used  for  such  imported  cattle. 

13.  The  railway  cars  used  Id  the  transportation  of  animals  to  the 
quarantine  grounds  shall  be  either  cars  reserved  for  this  exclusive  use 
or  box  cars  not  otherwise  employed  in  the  transportation  of  animals 
or  their  fi-esh  products,  and  after  each  journey  with  animals  to  the 
quarantine  grounds  they  shall  be  disinfected  by  thorough  cleansing 
and  disinfection  under  the  direction  of  the  inspector. 
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14.  While  animals  are  arriving  at  tbe  qaarantine  stations,  or  leaving 
them,  all  qaarantined  stock  in  the  yards  a^joiuiug  the  alleyways  throagh 
which  they  mast  pass  shall  be  rigidly  confined  to  their  sheds.  Animals 
arriving  by  the  same  ship  may  be  qaarantined  together  in  one  yard  and 
shed,  bnt  those  coming  ou  different  ships  shall  in  all  cases  be  placed  in 
separate  yards. 

15.  The  gates  of  all  yards  of  quarantine  stattoos  shall  be  kept  locked, 
except  when  cattle  are  entering  or  leaving  quarantine. 

16.  The  attendanto  on  animals  in  parcicnlar  yards  are  forbidden  to 
enter  other  yards  and  baildinga,  unless  such  are  occupied  by  stock  of 
the  same  shipment  with  those  nnder  their  special  care.  No  dogs,  cats, 
or  other  animals,  except  those  necessarily  present,  shall  be  allowed  in 
the  quarantine  grounds. 

17.  The  allotment  of  yards  shall  be  under  the  direction  of  the  in- 
spector of  the  port,  who  shall  beep  a  register  of  animals  entered  with 
description,  name  of  owner,  name  of  vessel  in  which  imported,  date  of 
arrival  and  release,  and  other  important  particulars. 

18.  The  inspector  shall  see  that  water  is  regularly  furnished  to  the 
stock,  and  the  manure  removed  daily,  and  that  the  prescribed  rnles  of 
the  station  are  enforced. 

19.  Food  and  attendance  mnst  be  provided  by  the  owners  of  the 
stock  qaarantined.  Employees  of  such  owners  shall  keep  the  sheds 
and  yards  clean  to  the  satisfaction  of  the  inspector. 

20.  Smoking  is  strictly  forbidden  within  any  qnarantine  inclosure. 

21.  IT^o  visitor  shall  be  admitted  to  the  quarantiue  station  without 
special  written  permission  from  the  inspector.  Batchers,  cattle  dealers, 
and  their  employees  are  especially  excluded. 

22.  No  public  sale  shall  be  allowed  within  the  qaarantine  grounds. 

23.  The  inspector  shall,  in  his  daily  roonds,  as  far  as  possible,  take 
the  temperature  of  each  animal,  commencing  witb  the  herds  that  have 
been  longest  in  qnarantine  and  ending  with  the  most  recent  arrivals, 
and  shall  record  such  temperatures  on  lists  kept  for  the  purpose.  In 
passing  from  one  herd  to  another  he  shall  invariably  wash  his  ther- 
mometer and  hands  in  a  weak  solntion  (1  to  100)  of  carbolic  acid. 

24.  In  case  of  the  appearance  of  any  disease  that  is  diagnosed  to  be 
of  a  contagious  nature,  the  inspector  shall  notify  the  Chief  of  the 
Bnrean  of  Animal  Industry,  who  shall  visit  the  station  personally  or 
send  an  inspector,  and  on  the  confirmation  of  the  diagnosis  the  herd 
shall  be  disposed  of  according  to  the  gravity  of  the  affection. 

25.  The  yard  and  shed  in  which  such  disease  shall  have  appeared 
shall  be  subject  to  a  thorough  disinfection.  Litter  and  fodder  shall 
be  homed.  Sheds,  utensils,  and  other  appliances  shall  be  disinfected 
as  the  inspector  may  direct.  The  yard,  fence,  and  manare  box  shall 
be  Ireely  sprinkled  with  a  strong  solntion  of  chloride  of  lime.  The 
flooring  of  the  shed  shall  be  lifted  and  the  whole  shall  be  left  open 
to  the  air  and  nuoccupied  for  three  months. 

.  '■-  '■'  • (_s-- 


2(5 

26.  In  case  of  the  appearance  of  any  contagious  disease  tbe  infected 
Lerd  shall  be  rigidly  confined  to  its  sheds,  where  disinfectants  shall  be 
freely  nsed,  and  the  attendants  shall  be  forbidden  all  intercoarse  mth 
the  atteudants  in  other  yards,-and  with  persons  outside  the  qnarantine 
grounds. 

J.  Steeling  Moeton, 

(Secretary. 

[Tbe  designation  of  the  ports  named  in  the  foregoing  regulations  as 
quamntine  stations  was  approved  by  the  Secretary  of  the  Treasury  on 
the  10th  day  of  October,  1890,  as  provided  by  section  8  of  the  act  of 
Congress  approved  August  30, 1890,  providing  for  inspection  of  meats 
and  animals.] 


KBOULATIONS  FOR  CATTLE  TRAITSPORTATIOir. 

U.  8.  Department  of  Ageiooltuke, 

Office  of  the  Sbcbetaet, 
Woikington,  S.  C,  February  5,  1895. 
To  the  Managers  and  Agents  of  Railroad  and  Transportatum  Companies 

of  the  United  States,  Stockmen,  and  others: 

In  accordance  with  section  7  of  the  act  of  Congress  approred  Afay 
29, 1884,  entitled  "An  act  for  the  establishment  of  a  Bureau  of  Animal 
Industry,  to  prevent  the  exportation  of  diseased  cattle,  and  to  provide 
means  for  tbe  suppression  and  extirpation  of  pleuro-pneumonia  and 
other  con tivgious  diseases  amongst  domestic  animals,'*  and  of  the  act 
of  Congress  approved  August  8, 1894,  making  appropriation  for  the 
Department  of  Agriculture  for  the  fiscal  year  ending  June  30,  1895, 
you  are  hereby  notified  that  a  contagious  and  infections  disease  known 
as  splenetic  or  Southern  fever  exists  among  cattle  in  tbe  following- 
described  area: 

All  that  country  lying  east  and  south  of  a  line  commencing  at  the 
extreme  western  point  of  the  county  of  Contra  Costa,  State  of  Cali- 
fornia; thence  in  an  easterly  direction  along  the  northern  boundaries 
of  Contra  Costa  and  San  Joaquin  counties  to  the  western  boundary  of 
Amador  County;  tlience  north  along  the  western  boundary  of  Amador 
County  to  the  southwestern  corner  of  Eldorado  County;  thence  east 
along  the  southern  boundary  of  Eldorado  County  to  the  boundary  line 
of  the  State  of  California;  thence  southeasterly  along  the  Kasteru 
boundary  of  California  to  tbe  western  boundary  of  Arizona;  thence 
south  along  the  western  boundary  of  Arizona  to  the  southwestern  comer 
of  Arizona;  thence  easterly  along  the  southern  boundaries  of  Arizona 
and  New  Mexico  to  the  Rio  Grande  River;  thence  southeasterly  along 
the  Rio  Grande  lliver  to  the  southwestern  corner  of  the  county  of  Foley, 
State  of  Texas,  continuing  along  the  Bio  Grande  River  in  a  northeast- 
erly direction  to  tbe  southwestern  cornerof  the  county  of  Pecos;  thence 
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following  the  western  bonntlAry  of  Pecos  Coanty  to  the  Roatheaat  comer 
of  Beeves  Coaoty;  thence  followiDg  the  boandaryline  between  the 
cuauties  of  Feeoa  and  Keeves  to  tbe  Pecos  Biver;  thence  southeasterly 
following  the  said  Pecos  Birer  to  the  northwest  comer  of  Crockett 
Coanty;  thence  easterly  along  the  northern  bonndariea  of  Crockett  and 
Schleicher  counties  to  tbe  southeastern  comer  of  Irion  Countyj  thence 
northerly  along  tbe  eastern  boundary  of  Irion  County  to  the  northeast 
comer  of  said  county,  thence  northerly  to  the  sonttaem  boundary  of 
Coke  Connty;  thence  westerly  to  the  southwestern  comer  of  Coke 
County;  thence  northerly  along  the  western  boaudary  of  Coke  County 
to  the  Noathern  boundary  of  Mitchell  Goanty;  thence  easterly  to  the 
southeastern  comer  of  Mitchell  County;  thence  northerly  along  the 
western  boundary  of  Nolan  County  to  the  northwest  corner  of  Nohm 
County;  thence  easterly  along  the  northern  boundary  of  said  county  to 
the  Boathwestem  comer  of  Jones  County;  thence  northerly  along  tbe 
western  boundary  of  Jones  County  to  the  soatberu  boundary  of  Stone- 
wall Connty;  thence  easterly  along  tbe  northern  boundaries  of  Jones 
and  Shackelford  counties  to  the  southwestern  corner  of  Throckmorton 
Connty;  thence  northerly  along  the  western  boundaries  of  Throck- 
morton, Baylor,  and  Wilbarger  coonties  to  tbe  Bed  Biver;  continuing 
along  the  Bed  BiTer  in  a  southeasterly  direction  to  the  southeast  cor- 
ner of  the  county  of  Greer,  Territory  of  Oklahoma;  thence  northerly 
following  tbe  course  of  the  North  Fork  of  tbe  Bed  Biver  to  its  inter- 
section with  the  southern  boundary  line  of  Boger  Mills  Connty; 
thence  easterly  along  the  southern  boundary  of  Boger  Mills  and 
Washita  counties  to  the  southeastern  comer  of  Washita  County; 
thence  northerly  along  the  eastern  boundary  of  Washita  County  to  the 
northeast  comer  of  said  county;  continuing  in  a  northerly  direction 
along  the  east«m  boundary  of  the  county  of  G  to  the  southwestern 
comer  of  the  county  of  Blaine;  thence  easterly  along  tbe  southern 
boundary  of  Blaine  County  to  the  southeast  comer  of  said  county; 
thence  north  on  the  eastern  boundary  of  said  connty  to  the  northwest 
comer  of  Canadian  County;  thence  east  on  the  northern  boundary  of 
said  county  to  tbe  northeast  corner  of  said  county;  thence  north  along 
the  eastern  boundary  of  Kingfisher  County  to  the  northeastern  corner 
of  said  connty}  thence  east  along  the  soutliern  boundary  of  O  County 
to  the  southeast  comer  of  said  county;  thence  north  along  the  eastern 
boundary  of  O  Connty  to  the  northeast  comer  of  said  county;  thence 
east  along  the  southern  boundary  of  K.  County  to  the  west  line  of  the 
Ponca  Indian  Beservation ;  thence  north  on  the  west  line  of  said  reser- 
vatioD  to  the  northwest  comer  of  said  reservation ;  thence  east  along 
the  northern  boundary  of  the  Ponca  Reservation  to  the  Arkansas  Biver; 
thenee  in  a  northerly  direction,  tbilowing  the  couise  of  said  river  to  its 
intersection  with  the  thirty- seventh  parallel  of  north  latitude  at  the 
aonthem  boundary  line  of  Kansas;  thence  east  along  the  southern 
boundary  of  the  State  of  Kansas  to  the  southwest  comer  of  Cherokee 
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County,  State  of  KniiBas;  thence  northerly  along  the  western  bounrlftry 
of  the  comity  of  Cherokee  to  the  northwest  corner  of  said  coantyj 
thence  easterly  along  the  northern  boundary  of  said  county  to  the  State 
of  Missouri;  thence  easterly  along  the  northern  boundary  of  the  county 
of  Jasper,  in  the  State  of  Miseonri,  to  the  northeast  corner  of  said 
county;  thence  southerly  along  the  eastern  boundary  of  the  counties 
of  Jasper  and  Nevrton.  in  said  State,  to  the  southeast  comer  of  Newton 
County;  thence  westwardly  along  the  southern  boundary  of  the  county 
of  Newton  to  the  eastern  boundary  line  of  Indian  Territory;  thence 
southerly  along  the  eastern  boundary  of  the  Indian  Territory  to  the 
southwestern  comer  of  Washington  County,  State  of  Arkansas; 
thence  easterly  along  the  southern  boundaries  of  the  counties  of  Wash- 
ington, Madison,  Newton,  Searcy,  and  Stone  to  the  western  boundary 
of  Independence  County;  thence  southerly  along  the  western  bonnd- 
ary  of  Independence  County  to  the  southwest  corner  of  Independence 
County ;  thence  easterly  along  the  southern  boundary  of  Index>eiideDce 
County  to  the  southeast  comer  of  Independence  County ;  thence  north- 
erly along  the  eastern  boundary  of  said  county  to  the  northeast  corner  of 
said  county;  thence  easterly  along  the  southern  boundary  of  Lawrence 
County  to  the  southeast  corner  of  fiaid  county;  thence  northerly  along 
the  eastern  boundary  of  said  county  to  the  southwestern  comer  of 
Greene  County;  thence  easterly  along  the  southern  boundary  of  Greene 
County  to  the  southern  boundary  of  the  State  of  Missouri,  and  along 
8^d  southern  boundary  of  the  State  of  Missouri  to  the  Mississippi 
Biver;  thence  southerly  along  the  Mississippi  River  to  the  nortJi- 
westeru  corner  of  the  county  of  Shelby,  State  of  Tennessee;  thence 
along  the  northern  boundary  of  the  county  of  Shelby  to  the  north- 
east comer  of  said  county;  thence  northerly  along  the  western 
boundary  of  Fayette  County  to  the  northwest  comer  of  Fayette 
County;  thence  easterly  along  the  northern  boundary  of  Fayette 
County  to  the  northeast  corner  of  said  county;  thence  northerly  along 
the  western  boundary  of  Hardeman  Couniy  to  the  northwest  corner  of 
said  county;  thence  easterly  along  the  southern  boundary  of  Haywood 
County  to  the  southeast  corner  of  said  county;  thence  northerly  along 
the  eastern  boundary  of  Haywood  County  to  the  northeast  corner  of  said 
county;  thence  in  a  uortheastly  direction  along  the  western  boundary 
of  Madison  County  to  the  northwestern  corner  of  said  county;  theoce 
easterly  along  the  northern  boundary  of  said  county  to  the  northeast 
corner  of  Raid  county;  tbence  northerly  along  the  western  bonndary  of 
Henderson  County  to  the  northwest  corner  of  said  county;  thence 
easterly  along  the  northern  boundary  of  said  county  to  the  northeast 
corner  of  said  county;  tbence  northerly  along  the  western  boundary  of 
Decatur  County  to  the  northwest  corner  of  said  county ;  thence  easterly 
along  the  northern  boundary  of  said  county  to  the  Tennessee  River; 
thence  following  the  Tennessee  River  in  a  southerly  direction  to  the 
southweatconierof  thecountyof  Ferry;  thence  east  aloug  the  Bouthern 
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bonndary  of  Perry  Goanty  to  the  southeast  corner  of  said  coanty; 
thence  easterly  along  the  northern  boandary  of  Wayne  Coanty  to  the 
uortheastem  comer  of  said  county;  thence  sontherly  along  the  eastern 
boundary  of  Wayne  County  to  the  bonndary  line  of  the  State  of 
Tennessee;  thence  easterly  along  the  southern  bonndary  of  the  State 
of  Tennessee  to  the  western  boundary  of  the  State  of  North  Carolina; 
thence  along  the  southern  boundaries  of  the  connties  of  Cherokee, 
Clay,  Macon,  Jackson,  and  Transylvania,  State  of  North  Carolina,  to  the 
southeast  comer  of  the  coanty  of  Transylvania;  thence  northwesterly 
along  the  eastern  bonndary  of  Transylvania  Coanty  to  the  southwest 
comer  of  the  coanty  of  Buncombe;  thence  in  a  northeasterly  direction 
following  the  Bine  Bidge  Mountains  to  the  southwestern  corner  of  the 
coanty  of  Amherst,  State  of  Virginia;  thence  southeasterly  along  the 
soutberii  boundary  of  the  county  of  Amherst  to  the  western  bonndary 
of  the  coanty  of  Appomattox ;  thence  in  a  northeasterly  direction  along 
the  western  boundaries  of  the  counties  of  Appomattox,  Buckingham, 
Flavaiioa,  and  Louisa  to  the  southern  boundary  of  the  county  of 
Orange;  thence  easterly  ^ong  tbe  southern  boundary  of  the  county  of 
Orange  to  the  western  boundary  of  thecounty  of  Spottsylvania;  thence 
in  a  Boatheasterly  direction  along  the  western  boundaries  of  the  counties 
of  Spottsylvania  and  Caroline  to  the  northwestern  comer  of  King 
William  County;  thence  in  a  northeasterly  direction  along  the  southern 
bonndary  of  the  county  of  Caroline  to  the  eastern  boundary  of  said 
county;  thence  sontherly  along  the  eastern  boundary  of  King  and 
Qaeeo  Coanty  to  the  southwest  comer  of  Essex  Gouaty ;  thence  along 
the  southern  boandaries  of  Bssex  and  Bichmoud  counties  to  the  south- 
east comer  of  Blehmoud  Goanty;  thence  northerly  along  the  eastern 
boundary  of  said  county  to  the  northeast  corner  of  Northumberland 
County;  thence  in  a  northeasterly  direction  along  the  northern  bound- 
ary of  said  county  to  the  Potomac  Biver;  thence  following  the  Potomac 
River  southerly  to  the  Chesapeake  Bay:  thence  easterly  along  the 
southern  bonndary  of  the  State  of  Maryland  to  the  Atlantic  Ocean. 

From  the  15th  day  of  February  to  the  1st  day  of  December,  1895,  no 
cattle  are  to  be  transported  from  said  area  to  any  portion  of  the  United 
States  north  or  west  of  the  above^descrtbed  line,  except  by  rail  for 
immediate  slaughter,  and  when  so  transported  the  following  regulations 
mast  be  observed : 

1.  When  any  cattle  in  course  of  transportation  from  said  area  are 
unloaded  north  or  west  of  this  line  to  be  fed  or  watered  the  places 
where  said  cattle  are  to  be  so  fed  or  watered  shall  be  set  apart,  and 
no  other  cattle  shall  be  admitted  thereto. 

2.  On  unloading  said  cattle  at  their  points  of  destination  pens  shall 
be  set  apart  to  receive  them,  and  no' other  cattle  shall  be  admitted  to 
said  pens;  and  tbe  regulations  relating  to  the  movement  of  Texas  cattle, 
prescribed  by  the  cattle  sanitary  officers  of  the  State  where  unloaded, 
shall  be  carefully  observed.    The  cars  that  have  carried  said  stock  shall 
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be  cleansed  nnd  disiofected  before  they  are  again  uaed  to  transport, 
store,  or  shelter  animals  or  mercLaiidiae. 

3.  All  cars  carrying  cattle  from  Bald  area  shall  bear  placards  etating 
that  Baid  cara  contain  Southern  cattle,  and  each  of  the  waybills  of 
said  shipments  shall  have  a  note  npon  its  face  with  a  similar  statement. 
Whenever  any  cattle  have  (:ome  from  said  area  and  shall  be  reshipped 
from  any  point  at  which  they  have  been  unloaded  to  other  point^t  of 
destination,  the  cars  carrying  said  animals  shall  bear  similar  placards 
vith  like  statements,  and  the  waybills  be  bo  stamped.  At  whatever 
point  these  cattle  shall  be  unloaded  they  shall  be  placed  in  separate 
pens  to  which  no  other  cattle  shall  be  admitted. 

4.  The  cars  used  to  transport  such  animals,  and  the  i>enB  in  which 
they  are  fed  and  watered,  and  the  pens  set  apart  for  their  reception  at 
points  of  destination,  shall  be  disinfected  iu  the  following  manner: 

(a)  Remove  all  litter  and  manure.  Tliis  litt«r  and  manare  may  be 
disinfected  by  mixing  it  with  lime  or  dilated  sulphuric  acid,  or,  if  not 
disinfected,  it  may  be  stored  where  no  cattle  cau  come  into  contact  with 
it  until  after  December  1. 

(6)  Wash  the  cars  and  the  feeding  and  wateriti|r  troughs  with  water 
until  clean. 

(c)  Saturate  the  walls  and  floors  of  the  cars  and  fencing,  tronghs, 
and  chutes  of  the  pens  with  a  solution  matle  by  dissolving  four  ounces 
of  chloride  of  lime  to  each  gallon  of  water.  Or  disinfect  the  cars  with 
a  jet  of  steam  under  a  pressure  of  not  less  than  50  pounds  to  the  square 
inch. 

5.  It  is  further  expressly  provided  that  cattle  which  have  been  in 
the  conuties  of  Wilbarger,  Baylor,  Throckmorton,  Shackelford,  Jones, 
Nolan,  Coke,  and  the  northern  half  of  Pecos  County,  State  of  Texas, 
since  January  1,  189o,  and  have  not  come  into  contact  with  any  cattle 
brought  into  said  counties  from  any  other  counties  in  the  infected  area 
since  that  date,  may  be  moved  firom  the  said  counties  by  rail  into  the 
States  of  Colorado,  Wyoming,  Montana,  North  Dakota,  and  South 
Dakota,  in  accordance  with  the  regulations  made  by  said  States  for 
the  admission  of  Southern  cattle  thereto:  Provided — 

(a)  That  a  permit  shall  first  be  obtained  from  the  Secretary  of  Agri- 
culture for  such  movement.  The  application  for  said  permit  must  state 
the  name  of  the  county  iu  which  said  cattle  are  located,  the  name  of 
the  owner  of  said  cattle,  the  number  of  cattle  to  be  moved,  and  the 
route  over  which  said  cattle  are  to  be  transported  to  the  above-named 
StateB. 

(b)  That  said  permit  shall  be  forwarded  to  the  inspector  of  the 
Department  statioued  at  Kantias  Oity,  Mo.,  who  will  detail  an  officer 
to  inspect  said  cattle  and  ascertain  whether  they  are  entitled  to  be 
shipped  under  the  provisions  of  this  order,  and  who,  upon  finding  that 
the  same  are  so  entitled,  will  countersign  said  permit  and  supervise 
tlie  movement  of  said  cattle  to  point  of  shipment.  The  said  officer 
before  delivering  such  permit  shall  obtain  aHidavits  of  the  owner  or 
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manager  of  the  cattle  and  of  two  reputable  and  disintereatfid  persons, 
showing  that  they  are  acquainted  with  tlie  cattle  sought  to  be  shipped, 
and  that  they  have  kuowu  said  cattle  since  .{anaary  1, 1895,  and  that 
said  cattle  have  been  kept  in  the  territory  described  above  and  have 
not  come  into  contact  with  any  other  Sonthern  cattle.  These  affidavits 
will  be  forwarded  by  him  to  the  Department  of  Agriculture. 

(c)  That  cattle  from  said  area  shall  go  into  said  States  only  for 
slaughter  or  grazing,  and  shall  on  no  account  be  reshipped  from  said 
States  into  any  other  State  or  Territory  of  the  United  States  before 
December  1, 1895. 

(d)  That  all  cars  which  have  carried  cattle  frxim  said  area  shall,  njwn 
anloading,  at  once  be  cleaoed  and  disinfected  in  the  manner  provided 
by  these  regnlattons. 

(e)  That  the  State  authorities  of  the  States  of  Colorado,  Wyoming, 
Montana,  itTorth  Dakota,  and  South  Dakota  agree  to  enforce  these 
provisions. 

The  losaes  which  formerly  occurred  to  the  owners  of  susceptible 
cattle,  both  in  the  interutato  and  export  trade,  by  the  contraction  of 
this  disease  from  exposure  in  unclean  and  infect«d  cars  and  pens,  and 
by  means  of  the  manure  carried  in  nnclean  cars  from  place  to  place, 
became  a  matter  of  grave  and  serious  concern  to  the  cattle  industry 
of  the  United  States  until  this  danger  was  removed  by  the  inspection 
of  this  Department.  It  is  absolutely  essential,  therefore,  that  this  cattle 
industry  should  continue  to  be  protected  as  far  as  possible  by  separat- 
ing the  dangerous  cattle  and  by  the  adoption  of  efficient  methods  of 
disinfection. 

Inspectors  will  be  instructed  to  see  that  disinfection  is  properly  done, 
and  it  is  expected  that  transportation  companies  will  promptly  put  into 
operation  the  above  methods. 

J.  Stbbling  Moetom, 

Beoretary. 


U.  S.  Department  of  Ageicultubb, 

Office  of  the  Secretary, 

Washington,  D.  C,  April  15, 1895. 
It  is  liereby  ordered  that  the  regulations  of  this  Department,  issued 
February  6, 1895,  defining  the  quarantine  line  on  account  of  Texas  or 
splenetic  fever,  and  the  regulations  of  February  11, 1BSI5,  concerning 
the  importation  of  animals  into  the  United  States,  be  modified  so  far  as 
they  relate  to  the  admission  of  Mexican  cattle  into  the  United  States 
as  follows : 

Mexican  cattle  which  have  been  inspected  by  an  inspector  of  this 
I>epartment  and  found  free  from  any  iufectioiis  or  contagious  disease 
may  be  admitted  into  that  portion  of  the  State  of  California  south  and 
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vest  of  the  said  qnarantiDe  line  throagh  the  port  of  San  Biego,  and 
into  that  portion  of  the  State  of  Texas  south  and  east  of  the  said  qaaran* 
tine  line  through  the  ports  of  Eagle  Pass  and  Laredo,  for  grazing  or 
for  immediate  slanghter.  Cattle  way  be  admitted  through  the  port  of 
El  Paso  for  immediate  Blanghter  only.  In  all  cases  where  cattle  are 
admitted  for  immediate  slaughter  they  shall  he  nhipped  by  rail  or  boat 
to  the  point  of  destination. 

On  and  after  May  1,  1895,  cattle  will  be  admitted  at  the  port  of 
Brownsville,  Tex.,  for  grazing  and  immediate  slanghter. 

J.  Sterling  Mobton, 

Secretary. 


RULES  AND  RSaULATIONS  FOR  THE  SUPPRBBaiOIT  AITD  BXTZR- 
PATION  OF  COITFAaiOUa,  ZNFECTIOnB,  AITD  COMMnNlCABLE 
DIBEASEB  AMONO-  THE  DOMESTIC  ANIMALS  OF  THE  ITNITBD 
STATES. 

IPrepued  b;  the  CommliislaDer  of  Agriculture,  April  IE,  1S6T.] 

In  piiL'Buance  of  an  act  of  Congress  entitled  "An  act  for  the  estab- 
lishment of  a  Bureau  of  Animal  Industry,  to  prevent  tlie  exportation 
of  diseased  cattle,  and  to  provide  means  for  the  suppression  and  extir- 
pation of  pleuropneumonia  and  other  contagious  diseases  among 
domestic  animals,"  approved  the  29th  day  of  May,  1884,  and  of  section 
3  of  said  act,  the  following  rules  and  regulations  are  hereby  prepared 
and  adopted  for  the  speedy  and  effectual  suppression  and  extirxtation 
of  contagious,  infectious,  and  communicable  diseases  among  the  domes- 
tic animals  of  the  United  States : 

RULES  AKD   BBOVLATIOKS. 

1.  Whenever  it  shall  come  to  the  knowledge  of  the  Chief  of  the 
Bureau  of  Animal  Industry  of  the  Department  of  Agriculture  that 
there  exists,  or  there  is  good  cause  to  believe  there  exists,  any  conta- 
gious, infectious,  or  cnmmuuicable  disease  among  domestic  animals  in 
any  part  of  the  United  States,  and  he  believes  there  is  danger  of  such 
disease  spreading  to  other  States  or  Territories,  he  shall  at  once  direct 
an  inspector  to  make  an  investigation  as  to  the  existence  of  said 
disease. 

2.  Said  inspector  shall  at  once  proceed  to  the  locality  where  said  dis- 
ease is  believed  to  exist  and  make  ao  examination  of  the  animals  said 
to  be  afl^cted  with  disease,  and  report  the  result  of  such  examination 
to  the  Chief  of  the  Bureau  of  Animal  Industry. 

3.  Should  the  inspector  on  such  investigation  find  that  a  cootagions, 
infectious,  or  communicable  disease  exists  among  the  animals  esamined, 
and  especially  pleuropneumonia,  he  shall  direct  the  temporary  quaran- 
tine of  said  animals  and  the  herds  among  which  they  are,  and  adopt 
such  sanitary  measures  as  may  be  necessary  to  iirevent  the  spread  of 
the  disease,  and  report  his  action  to  the  Chief  of  the  Bureau.    He  will 
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farther  notify  iu  writiog  the  owner  or  owners,  or  person  or  personB  in 
charge  of  snch  animal  or  animals,  of  the  existence  of  the  coutagioas 
disease,  and  that  said  animal  or  animals  have  been  placed  iu  quaran- 
tine, and  warn  him  or  them  from  moving  said  animal  or  animala  aader 
penalty  of  seotioDS  6  and  7  of  the  act  of  Congress  approved  May  29, 
1884. 

4.  When  the  Chief  of  the  Bureau  of  Animal  Industry  is  satisfied  of 
the  exiateuG«  of  any  contagious  disease  among  domestic  animals  in  any 
locality  of  the  United  States,  and  especially  of  pteuro- pneumonia,  and 
that  there  is  danger  of  sfud  disease  spreading  to  other  States  or  Terri- 
tories, he  will  report  the  same  to  the  OommisBioner  of  Agricnltare,  who 
will  quarantine  said  locality  in  the  mode  and  manner  as  provided  in 
role  12.  He  shall  cause  a  thorough  examination  of  all  auimalB  of  the 
kind  diseased  in  said  locality,  and  all  such  animals  found  diseased  he 
will  cause  to  be  slauglitered.  He  shall  establish  a  quarantine  for  a 
period  of  not  less  than  ninety  days  of  all  animals  that  have  come  in 
contact  with  diseased  animals,  or  have  been  ou  premises  or  in  buildings 
on  or  in  whicli  diseased  animals  have  been,  or  have  been  in  any  way 
exposed  to  disease;  and  shall  make  and  enforce  all  such  sanitary  roga- 
lations  as  the  exigencies  of  the  case  may  require.  He  will  cause  to  be 
disintected  in  such  manner  as  he  deems  best  all  sheds,  corrals,  yards, 
barns,  and  buildings  in  which  diseased  animals  have  been,  and  until 
such  premises  and  buildings  have  been  so  disinfected  and  declared 
free  from  contagion  by  a  certificate  in  writing  signed  by  an  inspector 
of  the  Bui-eaa  of  Animal  Industry,  no  animal  or  animals  shall  be  per- 
mitted to  go  npon  or  into  said  premises  and  buildings.  Should,  how- 
ever, any  animal  or  animals  be  put  upon  said  premises  or  into  said 
buildings  in  violation  of  this  rule  and  regulation,  then  such  animal  or 
animals  shall  be  placed  in  quarantine  for  a  period  of  not  less  than 
ninety  days,  and  said  premises  or  buildings  be  agaiu  disinfected.  Said 
second  disinfection  and  the  qaarantine  of  such  animals  to  be  at  the 
eKpense  of  the  owner  of  said  premises  or  buildings. 

5.  All  animals  quarantined  by  order  of  the  Chief  of  the  Bureau  of 
Animal  Industry  shall  have  a  chain  fastened  with  a  numbered  lock 
placed  around  their  horns,  or,  in  case  of  hornless  animals,  placed  around 
their  necks;  and  a  record  will  be  kept  showing  the  number  of  lock 
placed  npon  each  animal,  name  and  character  of  animal  and  marks  of 
identification,  name  of  owner,  locality,  and  date  of  quarantine.  The 
Chief  of  the  Bureau,  however,  may,  iu  his  discretion,  in  place  of  chain- 
ing said  animals,  cause  the  auimula  to  be  branded  in  such  manner  as 
he  may  designate,  or  may  place  a  guard  over  the  same. 

C.  All  animals  quarantined  will  be  deemed  and  considered  as  "  affected 
with  contagious  disease,"  and  any  person  or  persons  moving  said  quar- 
antined animals  from  the  infected  district  will  be  prosecuted  under 
sections  6  and  7  of  the  act  of  Congress  establishing  the  Bureau  of  Ani- 
mal Industry  approved  May  29, 1884. 
192— No.  9 
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7.  Whenever  iu  the  judgment  of  the  Cliief  of  tbe  Bureau  of  Animal 
Industry  it  becomes  necessary  to  kill  anitnala  that  have  been  exposed 
to  the  contagions  disense  known  as  plenro-pneumoiua,  in  order  to  pre- 
vent the  spread  of  said  disease  ftom  one  State  or  Territory  to  another, 
be  shall  cause  the  same  to  be  slangbtered. 

S.  All  animals  diseased  with  plenro-pneiimonin,  and  all  animals 
exposed  to  pleuro  pneumonia,  that  have  been  condemned  to  be  alauf^h- 
tered,  shall  be  first  appraised  as  to  their  value  at  the  time  of  their 
condemnation.  Said  appraisement  shall  be  made  in  the  mode  and 
manner  provided  for  by  the  law  of  the  State  in  which  they  are  located, 
and  such  compensation  on  their  appraised  vahie  will  be  paid  as  is 
provided  for  by  tbe  law  of  such  State.  In  case  such  State  has  no  law 
for  the  appraisement  of  the  value  of  animals  diseased  with  pleuro- 
pneumonia, or  that  have  been  exposed  to  pleuropneumonia,  or  either, 
then  tbe  Chief  of  the  Bureau  of  Animal  Industry  shall  direct  an 
inspector  of  the  Boreau  to  convene  a  board  of  appraisers  to  consist  of 
three  members,  one  of  whom  said  inspector  shall  appoint,  one  to  be 
appointed  by  the  owner  of  the  animal  or  animals  condemned,  and  these 
two  will  appoint  the  third;  in  case  the  said  owner  shall  neglect  or 
refuse  to  name  an  appraiser,  then  by  two  appraisers  to  be  appointed 
by  said  inspector.  This  board  will  appraise  the  value  of  the  animals 
condemned  and  certify  to  tbe  same  in  writing  nnder  oath,  and  the 
amount  so  fixed  by  said  board  shall  be  paid  to  the  owner  of  the 
animals  condemned.  Should  the  owner  of  the  animals  condemned  be 
dissatisfied  with  the  appraisement,  he  may  appeal  from  said  appraise- 
ment to  the  circuit  court  of  the  United  States,  and  the  amount  found 
by  said  court  to  be  the  value  of  tbe  condemned  animals  will  be  paid  to 
the  owner. 

9.  Whenever  it  is  deemed  necessary  by  the  Chief  of  the  Bureau  of 
Animal  Industry  to  supervise  and  inspect  any  of  the  lines  of  transpor. 
tation  operating  in  the  United  States  that  do  business  in  and  through 
more  than  one  State  or  connect  with  lines  doing  business  in  and  through 
other  States,  and  the  boats,  cars,  and  stock  yards  in  connection  with 
the  same,  he  shall  designate  suitable  inspectors  for  that  purpose,  and 
make  all  necessary  regulations  for  tbe  quarantine  and  disinfection  of  all 
stock  yards,  ears,  boats,  and  other  vehicles  of  transportation  in  which 
have  Ijeeu,  or  in  which  have  been  transported,  animals  affected  with  a 
contagious  disease  or  suspected  to  have  been  affected  with  sucb  a  dis- 
ease. Such  cars  and  other  vehicles  of  transportation  declared  in  quar- 
antine shall  not  be  again  used  to  transport,  store,  or  shelter  animals 
or  merchandise  until  certified  to  be  free  of  contagion  by  a  certificate 
signed  by  the  inspector  supervising  their  disinfection,  and  such  stock 
yards  shall  not  again  have  animals  placed  in  them  until  likewise 
declared  free  of  contagion. 

10.  All  quarantined  stock,  premises,  and  buildings  will  be  under 
the  charge  and  supervision  of  an  inspector  of  the  Bureaa  of  Animal 
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ladastry,  and  shall  be  in  no  case  tree  from  qnarantiDe  until  so  ordercil 
by  the  Chief  of  the  Baiean. 

11.  Whenever  any  inspector  of  the  Bnreaa  of  Animal  Inrinstry  is 
prevented  or  obstructed  or  interfered  with  in  the  discharge  of  his  duty 
in  the  ezamining  of  animals  suspected  to  have  a  contagions  disease, 
or  in  placing  under  qnarantine  animals  or  premises,  or  in  disinfecting 
them,  he  will  report  the  same  to  the  Chief  of  the  Bureau.  He  will  also 
call  upon  the  sheriff  or  other  police  authorities  of  the  locality  where 
said  obstruction  or  interference  occurs  for  aid  and  protection  in  the 
performing  of  bis  duty.  Should  such  sheriff  or  police  authorities  neg- 
lect or  refuse  to  render  such  aid  and  protection  he  will  then  apply  to 
the  United  States  marshal  of  said  dititrict  for  the  necessary  force  and 
assistance  needed  to  protect  him  in  the  carrying  out  of  the  duties 
imposed  npon  him  by  these  rules  and  regulations  and  the  provisions 
of  the  law  by  authority  of  which  they  are  made.  He  will  also  file  with 
the  United  States  district  attorney  information  of  all  the  facts  con- 
nected with  such  obstruction  and  interference,  and  the  names  of  the 
pa'.-ty  or  parties  caasiug  the  same. 

12.  Should  from  any  cause  the  Chief  of  the  Bureau  of  Auimal  Indus- 
try find  that  it  is  impossible  to  enforce  these  rules  aud  regulations  in 
any  State,  and  that  in  consequence  thereof  there  is  great  danger  that 
plenro-pneumonia  will  spread  from  said  State  to  other  States  and  Ter- 
ritories, he  will  report  the  same  to  the  Commissioner  of  Agriculture. 
Thereupon  the  Commissioner  of  Agriculture,  if  he  believes  the  exi- 
gency of  the  case  requires  it,  will  declare  said  State,  in  which  pleuro- 
pneumonia exists  and  in  which  it  is  impossible  to  carry  out  these  rules 
and  regulations,  to  be  quarantiued  against  the  exportation  of  animals 
of  the  kind  diseased  to  any  other  State,  Territory,  or  foreign  country. 
Said  order  of  the  Commissioner  declaring  the  quarantine  of  a  State  will 
be  published  in  at  least  two  papers  in  said  State  once  a  week  during 
the  existence  of  said  quarantine,  aud  in  such  other  papers  as  he  may 
select.  Notification  of  the  order  declaring  said  quarantine  will  be  cer- 
tified to  the  governor  of  the  State  quarantined,  as  well  as  to  the  gov- 
ernors of  all  other  States  and  Territories,  and  to  the  agents  of  all 
transportation  companies  doing  business  in  or  through  said  State.  All 
animals  of  the  kind  quarautined  against  in  said  State  will  be  deemed 
as  animals  "affected  with  contagious  disease,"  and  any  person  moving 
or  transporting  any  of  said  animals  t«  any  other  State  or  Territory,  or 
delivering  any  of  such  animals  to  any  transportation  company  to  be 
so  transported,  will  be  prosecuted  under  sections  6  and  7  of  the  act 
of  Congress  approved  May  20,  1884.  Provided,  however,  that  any 
animal  of  the  kind  quarantined  against  that  has  been  examined  by 
an  inspector  of  the  Bureau  of  Animal  Industry  and  by  a  certificate 
io  writing  signed  by  such  inspector  declared  to  be  free  from  pleuro* 
pneumonia,  may  be  exported  to  any  other  State  or  Territory;  and  pro- 
Tided  farther,  that  said  animal  shall  be  exported  within  forty-eight 
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hoars  after  such  examiDatioQ  and  signing  of  said  certificate,  so  that 
fiaid  animal  may  not  be  exposed  to  disease  before  leaving  said  State. 

13.  Before  giving  the  certificate  provided  for  by  mle  12  the  inspector 
mast  be  furnished  with  an  affidavit  made  by  two  reputable  and  disin- 
terested persons,  stilting  that  they  have  known  the  animals  to  be 
examined  for  a  period  of  six  months  immediately  prior  to  the  date  of 
examination,  and  that  during  that  time  the  animals  have  not  been 
exposed  to  pleuro- pneumonia;  that  they  have  not  been  in  any  of  the 
buildings  or  on  any  of  the  premises,  or  among  any  of  the  herds  known 
to  be  affected  with  plenro-pneumonia,  or  snspected  to  be  so  affected. 
The  inspector  may  ^so  reqnire  further  proof  as  to  whether  said  animals 
to  be  examined  have  beea  exposed  to  pleuro-pneamonia. 

14,  All  rules  and  regulations  heretofore  made  are  hereby  revoked, 
and  these  rales  and  regulations  will  be  in  fbll  force  and  eO'ect  on  and 
after  the  15th  day  of  April,  1887. 

Norman  J.  Colman, 
Commi89ioner  o/  Agriculture. 
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ACTS  OF  CONGEESS. 

(  Under  ttiiiik  Ilia /ongoing  rtiltt  and  regulaUont  are  made.) 
[Public— No.  41.] 

An  mot  for  the  estkbllslimBiit  of  ■  Bnmn  of  AdIidsI  tDdiistt7,  to  pnvsnt  tlu  aipoitat^on  of  diauwd 
sattle.  uid  to  proilda  meuii  fiir  tbs  ■uppnuloD  and  •xUrpallun  of  plaaro-pneuiaoola  ud  oUier  cob- 
Uglooi  dJTHf  ■  aanaug  doni«Uc  mninuls. 

Beit  enaoted  bg  the  Senate  and  Some  of  StprMentativt*  of  the  United  Statet  of  America 
in  Congrmt  aetemhled.  That  the  Commissiouer  of  Agrioultnte  shall  organize  ia  bis 
Department  n  Borean  of  Animal  ludaatrj,  and  shall  appoint  a  Cbief  thereof,  who 
Bhall  be  a  competent  Teterioary  sargeon,  and  whose  dnty  it  iball  be  to  investigate 
and  report  apon  the  condition  of  domeatio  animala  of  the  United  States,  their  pro- 
tection and  nse,  and  also  inquire  into  and  report  the  canses  of  coDtagions,  infeotionB, 
and  commanicable  diseases  among  them,  and  the  means  for  the  prevention  and  cure 
of  the  same,  and  to  colleut  snch  information  on  these  anhjects  aa  shall  be  valuable 
to  the  agrionltaral  and  commercial  interests  of  the  oonntry ;  and  the  CommtHsioner 
of  Agricultnre  ia  hereby  anthorized  to  employ  a  force  snfflcieut  for  this  purpose,  not 
to  exceed  twenty  persona  at  any  one  time.  The  salary  of  the  Chief  of  said  Barean 
shall  be  three  thousand  dollars  per  annum ;  and  the  CommisaioDer  shall  appoint  a 
cleric  for  said  Bureau,  with  a  salary  of  one  thousand  flvehnndred  dollars  per  annum. 

Sec.  2.  That  the  Commissioner  of  Agiicnlture  is  anthoriied  to  appoint  two  compe- 
tent agents,  who  shall  be  piaotical  stock  raisers  or  experienced  bnsiaesa  men  familiar 
with  questions  pertaining  to  commercial  transactions  in  live  stock,  and  whose  duty 
it  sfaall  be,  under  the  instructions  of  the  Commissioner  of  Agrionltute,  to  examine 
and  report  upon  the  best  methods  of  treating,  transporting,  and  coring  for  animals, 
and  the  noeans  to  be  adopted  for  the  suppression  and  extirpation  of  contagions  plearo- 
pneomonia,  and  to  provide  against  the  spread  of  other  dongeroos,  oontagions,  infec- 
tions, and  oommnnicahle  diseases.  The  compensation  of  said  agents  shall  be  at  the 
rate  of  ten  dollars  per  diem,  with  all  necessary  expenses  while  engaged  in  the 
actnol  performance  of  their  duties  nnder  this  act,  when  absent  (torn  their  nsaol 
place  of  bnsiness  or  residence  aa  snob  agent. 

Ssc.  3.  That  it  shall  be  the  duty  of  the  Comtnissfoner  of  Agriculture  to  prepare 
inch  rules  and  regulations  aa  he  may  deem  necessary  for  the  speedy  and  effectual 
■appreasion  and  extirpation  of  said  diseases,  and  to  certify  such  rnles  and  regnlationa 
to  the  eieoutlve  anthorlty  of  each  State  and  Territory,  and  invite  said  authorities 
to  cooperate  in  the  execution  and  enforcement  of  this  act.  Whenever  the  plans  and 
methods  of  the  Commissioner  of  Agriculture  shall  be  accepted  by  any  State  or  Ter- 
ritory in  which  pleuro-pneumonia  or  other  contagions,  infectious,  or  communicahle 
diseaae  is  declared  to  exist,  or  such  State  or  Territory  shall  have  adopted  plans  and 
methods  for  the  suppression  and  extirpation  of  said  diseases,  and  snch  plans  uid 
methods  shall  be  accepted  by  the  Commissioner  of  AgriouUnre,  and  whenever  the 
governor  of  a  State  or  other  properly  constituted  antborities  signi^  their  readiness 
to  cooperate  for  the  extinction  of  any  contagions,  infections,  or  commanicable  die- 
•aM  In  conformity  with  the  provisions  of  this  act,  the  Commissioner  of  Agricultuce 
is  hereby  authorized  to  expend  so  much  of  the  money  appropriated  by  this  act  aa 
majbe  necessary  in  such  investigations,  and  In  sue b  disinfection  and  quarantine 
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measoTM  as  msy  be  necesBary  to  prevent  the  spread  of  the  diaease  from  one  State  or 
Territory  ioto  aoother. 

Sbo.  i.  That  in  order  to  promote  the  eipoTtation  of  live  atock  from  the  United 
States  the  CoramiHsionei  of  Agricnlture  shall  make  special  investigation  as  to  the 
existence  of  pleoro-pDemnouia,  orauy  coutanioua,  infectious,  or  communicable  disease, 
along  the  dividing  lines  between  the  United  States  and  foreign  countrjee,  and  along 
the  lines  of  transportation  from  all  parts  of  the  United  States  to  ports  from  which 
live  atook  are  eipoTt«d,  and  make  report  of  the  results  of  such  invoHtigation  to  the 
Secretary  of  tlie  Treaiury,  who  shall,  from  time  to  time,  eatablisli  sncb  regulationa 
concerning  the  exportation  and  transportation  of  live  stock  as  the  results  of  said 
investigations  ma;  require. 

Skc.  5,  That  to  prevent  the  exportation  from  any  port  of  the  United  States  to  any 
port  in  a  foreign  ooimtry  of  live  stock  affected  with  any  contusions,  infections,  or 
communicable  disease,  and  especially  pienro-pneuiuonia,  tbo  Secretary  of  the  Treasury 
be,  and  he  is  hereby,  antborized  to  take  sucb  steps  and  adopt  socb  meaanrea,  not 
inconsistent  with  the  provisions  of  this  act,  aa  he  may  deem  necesaary. 

Skc.  6.  That  no  railroad  company  within  the  United  States,  oi  the  ownere  or 
masters  of  any  steam  or  sailing  or  other  vessel  or  boat,  shall  receive  for  transpor- 
tation OI  transport,  from  one  State  or  Territory  to  another,  or  from  any  State  into 
the  District  of  Columbia,  or  from  the  District  into  any  State,  any  live  stock  affected 
with  any  contagioue,  Infectious,  or  communicable  disease,  and  especially  the  dlseaao 
known  as  pleuro-pnenmonia;  nor  shall  any  person,  company,  or  corporation  deliver 
for  such  transportation  to  any  railroad  company,  or  master  or  owner  of  any  I>oat  or 
vesnel,  any  live  stock,  knowing  them  to  be  affected  with  any  contagions,  infectious, 
or  communicable  disease;  nor  ahall  any  person,  company,  oi  corporation  drive  on 
foot  or  transport  in  private  conveyance  from  one  State  or  Territory  to  another,  or 
from  any  State  into  the  District  of  Columliia,  or  from  the  District  into  any  State,  any 
live  stock,  knowing  them  to  be  affected  with  any  contagious,  infections,  or  comjuuni- 
cable  disease,  and  eapecially  the  disease  known  as  plenro-pnenmoala :  Provided,  That 
the  so  called  splenetic  or  Texas  fever  shall  not  be  considered  a  contagions,  infections, 
or  communicable  diseoae  within  the  meaning  of  sections  four,  live,  six,  and  seven  of 
this  act,  OS  to  cattle  being  transported  by  rail  to  market  for  slaughter,  when  tbe 
same  are  unloaded  only  to  be  fed  and  watered  iu  lots  on  the  way  thereto. 

Sec.  7.  That  it  shall  be  the  dnty  of  the  Commissioner  of  Agricnlture  to  notify,  in 
writing,  the  proper  oflBcials  or  agents  of  any  railroad,  steamboat,  or  other  transpor- 
tation company  doing  boeiness  in  or  throagb  any  infected  locality,  and  hy  publica- 
tion in  such  newspapers  as  he  may  select,  of  the  exiatence  of  said  contagion;  and 
any  person  or  persons  operating  any  snch  railroad,  or  master  or  owner  of  any  boat 
or  vessel,  or  owner  or  custodian  of  or  person  having  control  over  sucb  cattle  or  other 
live  stock  within  such  infected  district,  who  shall  knowingly  violate  the  proviaions 
of  section  six  of  this  act,  shall  be  guilty  of  a  misdemeanor,  and,  upon  conviction, 
shall  be  punished  by  a  fine  of  not  less  than  one  hundred  dollars  nor  more  than  five 
tbouaand  dollars,  or  by  imprisonment  for  not  more  than  one  year,  or  by  both  such 
fine  and  imprisonment. 

Seo.  8.  That  whenever  any  contagious,  infections,  or  communicable  disease  affect- 
ing domestic  animals,  and  especially  the  disease  known  as  plenro-pneumonia,  shall 
be  brought  into  or  ahall  break  out  in  the  District  of  Columbia,  it  shall  be  the  duty 
of  the  Commisaionera  of  aaid  District  to  take  measures  to  suppress  the  same 
promptly  and  to  prevent  tbe  same  from  spreading;  and  for  this  purpose  the  said 
Commissioners  ale  hereby  empowered  to  order  and  require  that  any  premises,  farm 
or  farms,  where  auch  diseuse  exists,  or  has  eiiated,  be  put  in  quarantine ;  to  order  all 
or  any  animals  coming  into  the  District  to  be  detained  at  anyplace  or  places  for  the 
purpose  of  inspection  and  examination;  to  prescribe  regulations  for  and  require  the 
destruction  of  animals  affected  with  contagious,  infectious,  and  communicable  dis- 
ease, and  for  the  proper  disposition  of  their  hides  and  carcasses;  to  prescribe  regU' 
lations  for  disinfection,  aud  such  other  regulations  as  they  may  deem  necessary  to 
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iofection  or  coutagion  being  comDianidftted,  and  ahall  report  to  the  Com- 
r  of  Agriculture  whateTsr  they  msf  do  in  pursuBuoe  of  the  proviBioni  of 
thia  section. 

Sec.  9.  That  it  aball  be  the  dutj  of  the  several  United  St>t«s  district  attorney s'to 
prosecute  all  vioIationB  of  this  act  which  shall  be  brought  to  their  notice  or  knowl- 
edge by  an;  person  niakiug  the  complaint  under  oath ;  aud  the  same  shall  be  heard 
before  any  district  or  circuit  court  of  tha  United  States  or  Territorial  court  bolden 
within  the  district  in  which  the  violation  of  this  act  has  been  committed. 

Sec.  10.  That  the  euto  of  one  hundred  and  fifty  thousand  dollars,  to  be  immedi- 
ately available,  or  so  uinch  thereof  »e  may  be  necessary,  is  hereby  appropriated,  ont 
of  any  moneys  iu  the  Treasury  not  otherwise  appropriated,  to  carry  into  effect  the 
provisions  of  this  act. 

Skc.  11.  That  the  Commisaionei  of  Agricultare  shall  report  annually  to  Congress, 
St  the  commencement  of  each  session,  a  list  of  the  names  of  all  persons  employed, 
an  itemized  statement  of  all  expenditures  under  this  act,  and  full  particulan  of 
means  adopted  and  carried  into  effect  for  the  suppreasion  of  contagious,  infectious, 
or  commuuicable  diseases  among  domestic  animal*. 

Approved  Uay  29, 1884. 


[Public— No.  247.1 

An  act  proTidiDS  for  ul  iziap&otioli  of  meat*  tor  flxportaClDii,  prohfbitlnff  tba  Iraportillon  of  adulter. 
aUdartlclH  of  food  ordrlsk,  and  luthoriiiui  tba  Pieaidsnt  to  maks  procUmiUoD  in  certain  can*, 
and  Ivr  othac  pnrposM. 

Btit  'tKMted  iy  Iht  Senate  and  Bwittof  Btpre»t«tatlvt»of  tK»  Unittd  Statu  tfAmeriea 
{■  Comgrtu  atttmhUi,  That  the  Secretary  of  Agricnltaremay  causeto  bemadeacore- 
fol  inspection  of  salted  pork  and  bacon  intended  for  exportation,  with  a  view  to 
determining  whether  the  same  Is  wholesome,  soond  and  fit  for  human  food,  when- 
ever the  laws,  regnlations,  or  orders  of  the  Government  of  any  foreign  coaotry  to 
which  such  pork  gr  bacon  is  to  be  exported  shall  require  inspection  thereof  relating 
to  tlie  import&tion  thereof  Into  such  country,  and  also  whenever  an;  buyer,  seller, 
«r  exporter  of  snoh  meats  intended  for  exportation  shall  request  the  Inspection  thereof. 

°<ich  inspection  shall  be  made  at  the  place  where  snch  meate  are  packed  or  boxed, 
.11x1  eaob  package  of  snch  meut«  so  Inspected  shall  bear  the  marks,  stamps,  or  other 
devise  for  tdeutiScation  provided  for  in  the  last  clause  of  this  section :  rrovidtd,  That 
an  Inspection  of  such  moata  may  also  be  made  at  the  plnce  of  exportation  if  an 
inspection  haa  not  been  made  at  the  place  of  packing,  ot  if,  in  the  opinion  of  the 
Secretary  of  Agricultare,  a  reinspectlon  becomes  necessary.  One  copy  of  any  cer- 
tificate issued  by  any  such  inspector  shall  be  filedin  the  Department  of  Agriculture; 
another  copy  shall  be  attached  to  the  invoice  of  each  separate  shipment  of  such 
meat,  and  a  third  copy  shall  be  delivered  to  the  consignor  or  shipper  of  meat  as  evi- 
dence that  packages  of  salted  pork  and  bacon  have  been  inspected  In  accordance 
with  the  provisions  of  this  act  and  found  to  be  wholesome,  sound,  and  fit  for  human 
food;  and  for  the  identification  of  the  same  such  marks,  stamps,  ot  other  devices  as 
the  Secretary  of  Agricnltnre  may  b;  regulation  prescribe  shall  be  affixed  to  each  of 
saeh  packages. 

Any  person  who  shall  forge,  counterfeit,  orhnowingly  and  wrongfully  alter,  deface, 
or  destroy  any  of  the  marks,  stan>ps,  or  other  devices  provided  for  in  this  sei'lion  on 
any  package  of  any  snch  meats,  or  who  shall  forfe,  counterfeit,  or  knowingly  and 
vrongfully  alter,  deface,  or  destroy  an;  certiliciite  in  reference  to  inents  provided 
for  iu  this  section,  shall  be  deemed  guilty  ofa  misdemeanor,  and  on  convictiou  thereof 
shall  be  punished  by  a  flne  not  exceedinj;  one  thousand  dollars  or  imprisonment  not 
exceeding  one  year,  or  by  both  said  punisUmeuts,  in  the  discretion  of  the  court. 

Skc.  2.  That  it  shall  be  unlawful  to  import  into  the  United  States  an;  adnlternted 
or  unwholesome  food  or  drug  or  an;  vinous,  spirituous  or  malt  liquors,  adulterated 
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ormised  wittkanfpoieoQonsor  aoiious  chemical,  drug,  or  other  iDgTedientinjarions 
to  health.  Any  penon  who  shall  knoningl;  import  iuto  the  United  States  aii;«nch 
adulterated  food  ot  drag,  oT  dduk,  knowiug  or  having  reasous  to  helieve  the  aame 
to'  be  adulterated,  being  the  owner  or  the  agent  of  the  owner,  or  the  consignor  or  con- 
signee of  the  owner,  or  in  privity  with  them,  assisting  In  such  unlawful  act,  shall 
be  deemed  guilt;  of  a  misdemeanor,  and  liable  to  prosecntion  therefor  in  the  district 
court  of  the  United  States  for  the  district  into  which  aueh  property  is  importod; 
mid,  on  oonviotion,  such  person  shall  be  fined  in  a  sum  not  exceeding  one  thonaand 
dollaia  for  each  separate  shipment,  and  muf  be  imprisoned  by  the  court  for  »  term 
not  exceeding  one  year,  or  both,  at  the  discretion  of  the  court. 

Skc.  3.  That  any  article  designed  for  consatnption  as  human  food  or  drink,  and 
any  other  article  of  the  claBsea  or  description  mentioned  In  this  aot,  which  shall  be 
imported  into  the  United  States  contrary  to  its  provislona,  shall  be  forfeited  to  the 
United  States,  and  shall  be  proceeded  against  under  the  provisions  of  cbaptereighteen 
of  title  thirteen  of  the  Revised  Statutes  of  the  United  States;  and  snch  imported 
properly  so  declared  forfeited  may  be  destroyed  or  returned  to  the  importer  for 
exportatioD  from  the  United  States  after  the  payment  of  all  costs  and  expenses, 
under  such  regalatious  as  the  Secretary  of  the  Treasury  may  prescribe;  and  the 
Secretary  of  the  Treasury  may  cause  such  imported  article  to  be  inspeotwd  or  exam- 
ined in  Older  to  ascerlain  whether  the  same  have  been  so  aulawfully  imported. 

Sec.  i.  That  whenever  the  President  is  satia&ed  that  there  is  good  reason  to  believe 
that  any  importation  is  being  made,  or  is  about  to  he  made,  into  the  United  States 
tiotn  any  foreij^n  conntry  of  any  article  nacd  for  human  food  or  drink  that  is  adul- 
terated to  an  extent  dangerous  to  the  health  or  welfare  of  the  people  of  the  United 
States,  or  any  of  them,  lie  may  issue  his  proclamation  suupending  the  importation  of 
such  articles  from  snch  country  for  such  period  of  time  as  he  may  think  necessary  to 
prevent  such  importation;  and  duriugsnch  period  it  shall  be  unlawful  to  import 
into  the  United  States  from  the  countries  designated  in  the  proclamation  of  the 
President  any  of  the  articles,  importation  of  which  is  so  eospeaded. 

Bbc.  5.  That  whenever  the  President  shall  be  satisfied  that  n^just  diBotiminations 
ore  made  by  or  under  the  authority  of  any  foreign  state  against  the  importation  to 
or  sale  in  such  foreign  state  of  any  product  of  the  United  States,  he  may  direct  that 
snch  products  of  snch  foreign  state  so  discriminating  against  any  prodact  of  the 
United  States  as  he  may  deem  proper  shall  be  excluded  Arom  importation  to  the 
United  States ;  and  in  snch  case  he  shall  make  proclamation  of  his  direction  in  th» 
premises,  and  therein  name  the  time  when  snch  direction  against  importation  shall 
take  effect,  and  after  such  date  the  Importation  of  the  articles  named  in  such  procla- 
mation shall  be  nnlawfni.  The  President  may  at  any  time  revoke,  modify,  termi- 
nate, or  renew  anjaocb  direction  as,  in  his  opinion,  the  public  interest  may  require. 

Sec.  6.  That  the  importation  of  neat  cattle,  sheep,  and  other  ruminants,  and  swine, 
which  are  diseoaed^or  infected  with  any  disease,  or  which  shall  have  been  exposed  to 
•uoh  infection  within  sixty  days  next  before  their  exportation,  is  hereby  prohibited] 
Wtdany  peraon  who  shall  knowingly  violate  theforegoing  provision  shall  be  deemed 
guilty  of  a  misdemeanor,  and  shall,  on  conviction,  be  pnniehcd  by  a  Une  not  exceed- 
ing five  thousand  dollars,  or  bj  impriaonment  not  exceeding  three  years,  and  an; 
Teaael  or  vehicle  used  in  such  unlawful  importation  with  the  knowledge  of  the 
master  or  owner  of  said  vessel  or  vehicle  that  snch  importation  is  diseased  or  has 
been  exposed  to  infection  as  herein  described,  shall  be  forfeited  to  the  United  Statts. 

Sec.  7.  That  the  Secretary  of  Agriculture  be,  and  is  hereby,  anthoriied,  at  the 
expense  of  the  owner,  to  place  and  retain  in  quarantine  all  neat  cattle,  sheep,  and 
other  ruminants,  and  all  swine.  Imported  Into  the  United  t^tates,  at  such  ports  as  ha 
may  designate  for  snch  purposes,  and  under  such  conditions  as  he  may  by  regulation 
preecrihe,  respeetively,  for  the  several  cIosbl-s  of  animals  above  described;  and  for 
this  purpose  he  may  have  and  maintain  possession  of  all  lands,  bnildinga,  tools,  lix- 
tnrea,  and  appurtenances  now  in  use  for  the  quarantine  of  neat  cattle,  and  hereafter 
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pnicbM«,  oonstmet,  or  rent  as  may  be  neoeMarj,  and  he  may  appoint  Teterinaiy 
■Qigeons,  tuspeoton,  offlcBrs,  and  employeea  by  him  deemed  neceaaary  to  maintain 
■nch  quaiantine,  ftnd  pn>Tid«  for  the  execntion  of  the  other  pioTisiona  of  thla  act. 

Ssc.  8.  That  the  importation  of  all  animali  deaorlbed  in  this  act  into  any  port  in 
tlte  United  Statei,  except  snoh  aa  may  be  designated  by  the  Secretary  of  Agrionl- 
tnre,  with  the  approval  of  the  Secretary  of  the  Treasnty,  as  quaranttne  stations,  ta 
hereby  prohibited;  and  the  Secretary  of  Afrrionltore  may  eause  to  be  slanghtered 
snoh  of  the  animals  named  in  this  act  as  may  be,  under  regalatioDa  pteaoribed  by 
him,  adjudged  to  be  infeoted  with  any  contagious  disease,  or  to  hare  bean  expoeed 
to  infection  so  as  to  be  dangerons  to  other  animals;  and  that  the  ralne  of  animala 
so  sianghtered  aa  being  so  exposed  to  infection,  but  not  infeoted,  may  be  ascertained 
by  the  agreement  of  tbeSecretary  of  Agricnltare  and  owners  thereof,  if  practicable; 
otherwise,  by  the  appraisal  by  two  perBons  familiar  with  the  oharact^ir  and  ralne  of 
SQoh  property,  to  be  appointed  by  the  Secretary  of  AgricuUnre,  whose  decision,  if 
they  Agnt,  shall  be  final;  otherwise,  the  Secretary  of  Agricnlture  shall  decide 
between  them,  and  hie  decision  shall  be  final;  and  the  amount  of  the  ralae  thus 
ascertained  shall  be  paid  to  the  owner  thereof  out  of  monej  in  the  Tressnry  appro- 
priated fiw  the  USB  of  the  Bnrean  of  Animal  Indnstry;  bnt  no  payment  shall  be 
made  for  any  animal  imported  in  violation  of  the  provisions  of  this  act.  If  any 
animal,  anbjeot  to  qoarautioe  according  to  the  provisions  of  this  act,  ar«  bronght 
into  any  port  of  the  United  States  where  no  quarantine  station  is  established,  the 
collector  of  such  port  shall  require  the  same  to  be  conveyed  by  the  vessel  on  which 
they  are  imported  or  are  fonnd  to  the  neamt  quarantine  station,  at  the  expense  of 
the  owner. 

Skc.  9.  That  whenever,  in  the  opinion  of  tbe  President,  it  shall  beneoessary  for  the 
protection  of  animals  in  the  United  States  against  infections  or  contagious  diseases, 
he  may,  by  proclamation,  suspend  the  importation  of  all  or  any  olass  of  animala  fsr 
a  limited  time,  and  may  change,  modify,  revoke,  or  renew  snch  proclamation,  aa  the 
pabllo  good  may  require;  aud  during  the  timeof  anch  suspension  the  importation  of 
any  sneh  animals  shsll  be  unlawful. 

Sec.  10.  That  the  Secretary  of  Agriculture  shall  oanse  carefbl  inspection  to  he 
made  by  a  suitable  officer  of  all  imported  animals  described  in  this  act,  to  ascertain 
irhether  sach  animals  are  infected  with  contagions  diseases  or  have  been  exposed  to 
infection  so  aa  to  be  dangerous  to  other  animaU,  which  shall  then  either  be  placed 
in  quarantine  or  dealt  with  according  to  the  regulations  of  the  Secretary  of  Agrionl- 
tnre;  and  all  fbod,  litter,  mannre,  clothing,  utensils,  and  other  appliances  that  have 
)>een  so  related  to  such  animals  on  board  ship  aa  to  be  Judged  liable  to  convey  infbo- 
tlon  shall  be  dealt  with  according  to  the  regulations  of  the  Secretary  of  AgrlcnUnre; 
and  the  Secretary  of  Agricnltnre  may  oanse  inspection  to  be  made  of  all  animals 
described  In  this  act  intended  for  exportation,  and  provide  for  tbe  disinfection  of  all 
Teesela  engaged  in  tbe  transportation  thereof,  and  of  all  barges  or  other  vessels  used 
in  the  conveyance  of  such  animals  intended  for  export  to  the  ocean  steamer  or  other 
vessels,  and  of  all  head  ropea  and  other  appliances  used  in  exportation,  by  anch 
orders  and  regulations  aa  he  may  prescribe ;  and  if,  upon  snch  inspection,  any  such 
animals  shall  he  a^l^'^R^i  under  the  regulations  of  tbe  Secretary  of  Agriculture,  to 
be  infected  or  to  have  been  exposed  to  infection  bo  sa  to  be  dangerous  to  other  ani- 
mals, tbey  shall  not  be  allowed  to  be  placed  upon  any  vessel  for  exportation ;  the 
expense  of  all  inspection  and  disinfection  provided  for  in  the  section  to  be  borne  by 
tbe  owner  of  the  vessels  on  which  such  animals  are  exported. 

Approved  August  30, 1890. 
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Ab  Bet  to  provide  for  Ui«  n 

But 

Bt  it  etiacled  bg  l\t  Senate  and  Souie  af  Repreeentativei  of  the  United  Statet  of  America 
in  CoHgreii  aaiemiifed,  That  tho  Secretary  of  Agriculture  ia  hereby  antliorized  to 
examine  all  resaela  which  are  to  cait.v  export  cattle  from  tbe  ports  of  the  United 
States  to  foreign  countries,  and  to  prescribe  by  rules  »nd  regulatious  or  orders  the 
Mcommodations  which  said  Tessels  shall  provida  for  export  cattle,  aa  to  space,  venti- 
lation, fittings,  food  and  water  SDpply,  and  such  other  requirements  as  he  may 
decide  to  be  necessary  for  the  safe  and  proper  transportation  and  humane  treatment 
of  such  animala. 

Sbc.  2.  That,  whenever  the  owner,  owners,  or  master  of  any  vessel  carrying  export 
cattle  shall  willfully  violate  or  cause  or  permit  to  be  violated  any  rule,  regulation, 
or  order  made  pursuant  to  the  foregoing  section,  the  vessel  in  respect  of  which  such 
violation  shall  occur  may  be  prohibited  from  again  carrying  oattJe  from  any  port  of 
the  Uoited  States  for  sach  length  of  time,  not  exceeding  one  year,  as  the  Secretary 
of  Agriculture  Diay  direct,  aod  such  vessel  shall  be  refused  clearance  Irom  any  port 
of  the  United  States  accordiugly. 

Approved  Much  3,  1891. 


[Public— Ko.  555.] 


B«  it  aiaottd  by  tkt  Senate  and  Home  of  Repreientativei  of  i\t  United  State*  of  Anerioa 
i»  Congreit  aeientbUd,  That  the  Secretary  of  Agriculture  shall  cause  to  be  made  a 
careful  lospection  of  all  cattle  intended  for  export  to  foreign  countries  from  tbe 
United  States,  at  such  times  and  places,  and  in  snch  manner,  as  he  may  think  proper, 
with  a  view  to  ascertain  whether  snch  cattle  are  freelWim  disease;  and  for  this  pur- 
pose be  may  appoint  inspectorB,  who  shall  be  authorized  to  give  an  ofBcial  certificate 
clearly  stating  the  condition  in  which  such  animals  are  found,  and  no  clearance  shall 
be  given  to  any  vessel  having  on  board  cattle  for  exportation  to  a  foreign  country 
nnlesa  the  owner  or  shipper  of  such  cattle  has  a  certificate  from  the  inspector  herein 
authorized  to  he  appointed,  stating  that  said  cattle  are  sound  and  free  from  disease. 

Sbc.  2.  That  the  Secretary  of  Agriculture  shall  also  cause  to  be  made  a  careful 
inspection  of  all  live  cattle  the  meat  of  which  is  intended  for  exportation  (o  any 
foreign  oonntry,  at  snch  times  and  places,  aud  in  such  mauner,  as  he  may  think 
proper,  with  ■  view  to  ascertain  whether  said  cattle  are  ftee  from  disease  and  their 
meat  sonnd  and  wholesome,  and  may  appoint  inspectors,  who  shall  be  authorized  to 
give  an  oFQcialcertifioate  clearly  stating  the  condition  in  which  such  cattle  and  meat 
are  found,  and  no  clearance  shall  be  given  to  any  vessel  having  on  hoard  any  fresh 
beef  for  exportation  t«  and  sale  in  a  foreign  country  from  any  port  of  the  United 
StJites  until  the  owner  or  shipper  shall  obtain  from  an  inspector  appointed  under  tbe  ' 
provisions  of  this  act  such  certificate. 

6kc.  3.  The  Secretary  of  Agriculture  shall  cause  to  be  inspected,  prior  to  their 
slaughter,  all  cattle,  sheep,  and  hogs  which  are  subjects  of  interstate  commerce  and 
which  are  about  to  be  stanglitered  at  slaughterhouses,  canuing,  salting,  packing,  or 
rendering  establish  me  uts  in  any  State  or  Territory,  tbe  carcasses  or  products  of  which 
are  to  be  transported  and  sold  for  human  consumption  in  any  other  State  or  Terri- 
tory or  the  District  of  Columbia,  aud  in  uddition  to  the  aforesaid  inspection,  there 
may  be  made  in  all  coses  where  tlie  Secretary  of  Agriculture  may  deem  neci^ssary  or 
expedient,  nnder  the  rules  and  regulations  to  be  by  him  prescribed,  a  post-mortem 
examination  of  the  carcasses  of  all  cattle,  sheep,  and  hogs,  nbout  to  be  prepared  for 
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bumau  consamptioQ  at  ftny  slaughterlioaaB,  cunning,  Baiting,  packing,  or  rendering 
estatiliahiuBnt  in  any  State  or  Territory  or  the  Dietriot  of  Columbia,  wliieb  are  the 
sabjeots  of  interstate  commerce. 

Seo.  i.  That  itaiil  examination  ghall  be  mnde  in  the  manner  provided  by  culea  uid 
regnlatioDB  to  be  prescribed  by  the  Secretary  of  Agrionlture,  ftnd  after  said  exami- 
nation the  oareassea  and  prodnets  of  all  cattle,  sheep,  and  svine  fonnd  to  be  free  of 
diseuoe,  and  wholesome,  sound,  and  fit  for  hnman  food,  shall  be  marked,  stamped,  or 
labeled  for  identilicatioa  a«  may  b«  provided  by  aaid  rnles  and  regulations  of  the 
Secretary  of  Agricuttare. 

Any  peraon  who  shall  forge,  coanterfeil,  or  knowingly  and  wrongfully  alter,  de&ce^ 
or  deatroy  any  of  the  marks,  etamps,  or  othei  devices  provided  for  in  the  regalationa 
of  the  Secretary  of  Agricultare,  of  any  each  caroasses  or  their  products,  or  who 
shall  forge,  counterfeit,  or  knowingly  and  wiongfnlly  alter,  deface,  or  destroy  any 
certificateprovidedfor  ill  said  legnlatioDS,  shall  l>e  deemed  guilty  of  a  miademeaiior, 
and  on  conviction  thereof  shall  be  pnnished  by  a  fine  not  exceeding  one  thonsaud 
doUore,  or  imprisonment  not  exceeding  one  year,  or  by  lioth  said  punishments,  in  the 
discretion  of  the  court. 

Sec.  6.  That  it  shall  be  aalawfnl  for  any  person  to  transport  fh>m  one  State  or 
Territory  or  the  District  of  Columbia  into  any  other  State  oi  Territory  or  the  Dis- 
trict of  Columbia,  or  for  any  person  to  deliver  to  another  for  transportation  ttom  one 
8tat«  or  Territory  or  the  District  of  Columbia  into  another  State  or  Territory  or  the 
District  of  Columbia  the  carcasses  of  any  cattle,  sheep,  or  swine,  or  the  food  products 
thereof,  which  have  been  examined  in  accordance  with  the  provisions  of  sections 
three  and  four  of  this  act.  and  which  oo  said  examination  have  been  declared  by  the 
inspector  making  the  same  to  be  nnsound  or  diseased.  Any  person  violating  the 
provisions  of  this  section  shall  be  deemed  guilty  of  a  misdemeanor  and  pnuiahed  for 
each  offense  as  provided  in  section  four  of  this  act. 

Sec.  6.  That  the  inspectors  prorldedforinseattonsoneand  twoof  this  act  shall  be 
authorized  to  give  official  nertiflcatesof  ths  sound  and  wholesome  condition  of  the 
cattle,  sheep,  and  swine,  their  carcasses  and  products  described  in  sections  three  and 
four  of  this  act,  and  one  copy  of  every  certificate  granted  under  the  provlsioua  of  this 
act  shall  be  filed  In  the  Department  of  Agilcniture,  another  copy  shall  be  delivered 
to  the  owner  or  shipper,  and  when  the  cattle,  sheep,  and  swine,  or  their  carcasses 
and  prodnets  are  sent  abroad,  a  third  copy  shall  be  delivered  to  the  chief  officer  of 
the  vessel  on  which  the  shipment  shall  he  made. 

Sko.  7.  That  none  of  the  provisions  of  this  act  shall  be  so  construed  as  to  spply 
to  any  cattle,  sheep,  or  swine  slaughtered  hy  any  farmer  upon  his  farm,  which  may 
be  traDsported  from  one  State  or  Territory  or  the  District  of  Colnmbia  into  another 
State  or  Territory  or  the  District  of  Colnmbia :  Froeided,  Aotcttw,  That  if  the  car- 
casses of  sooh  cattle,  sheep,  or  swine  go  to  any  packing  or  canning  establishment 
and  are  intended  for  transportation  to  any  other  State  or  Territory  or  the  District 
of  Colnmbia  as  herein l>efore  provided,  they  shall  there  bs  subject  to  the  post-mortem 
examination  provided  for  in  sections  three  and  four  of  this  act 

Approved  March  3, 189L 


[Public— No.  102-1 

it  of  Agrlcnltiire  tor  the  flscml  year  ending  Jnna 

indreel  biiiI  ninpty-sii. 

SALAiUES  AND  Expenses,  Boreau  of  Animal  Industry:  For  carrying  out  the 
provisions  of  the  act  of  Hay  twenty-ninth,  eighteen  hundred  and  ei^ibty-four,  estab- 
lishing the  Bureau  of  Animal  Industry,  and  of  the  act  of  August  thirtieth,  eighteen 
hundred  and  ninety,  providing  for  an  inspection  of  meats  and  animals,  also  the 
piOvWons  of  the  act  of  March  third,  eighteen  hundred  and  ninety-one,  providing 
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for  the  inspection  of  live  cattle,  bogs,  nnil  the  oarcassea  and  prodnota  thereof  whieb 
■re  tbe  salijecta  of  interatnte  and  foreign  commeice,  and  for  other  parpoBoii,  thetam 
of  eigbt  hundred  tbouaand  dollnrit;  and  the  Secretary  of  Agrionlture  is  hereby 
authorized  to  use  any  part  of  thin  Bum  he  may  deem  neceasary  or  expedient,  and  in 
■nch  manuer  aa  he  may  think  best,  in  the  collection  of  information  concerning  live 
•tock,  dairy,  and  other  animal  prodacts,  and  to  prevent  the  spread  of  pleuro-pnen- 
monia,  tnbercnloais,  iheep  scab,  and  other  diseasea  of  animalH,  and  for  this  parpoae 
to  employ  aa  many  pcfsona  aa  be  may  deem  necessary,  including  one  thousand  dollars 
additional  temporary  compensation  to  the  Chief  of  the  Boreao  of  Animal  Industry, 
and  to  expend  any  part  of  this  sum  in  tbe  purobaae  and  destruotion  of  diaeased  or 
exposed  animals  and  the  qoarantine  of  tbe  same  whenever  in  bis  Judgment  it  is 
euential  to  prevent  the  spread  of  plenro-pneninonia,  tDbercnloeis,  or  otber  dlaeaaea 
of  animals  from  one  State  into  another,  and  for  printing  and  pnblisbing  snob  reports 
relating  to  animal  industry  as  he  may  direct;  and  tbe  Secretary  Is  hereby  authorized 
to  rent  a  suitable  building  in  tbe  District  of  Columbia,  at  an  annual  rental  of  not 
exceeding  one  thousand  two  hundred  dollars,  to  be  used  as  a  laboratory  for  a^d 
Bureau  of  Animal  Industry :  Prmlded,  That  section  two  of  the  act  entitled  "An  act 
to  provide  for  tbe  inspection  of  live  cattle,  hogs,  and  tbe  carcaaaea  and  products 
thereof  which  are  the  subjects  of  interstate  commerce,  and  for  other  pnrposea," 
approved  Uarch  third,  eighteen  hundred  and  ninety-one,  be  amended  to  read  aa 
follows : 

"Seg.  3.  That  the  Secretary  of  Agrioulture  shall  alao  oauae  to  be  made  a  careful 
inspection  of  all  live  cattle,  tbe  meat  of  which,  freeh,  salted,  canned,  corned,  packed, 
oured,  or  otherwise  prepared,  is  intended  for  exportation  to  any  foreign  country,  at 
anob  times  and  places,  and  in  anch  manner  aa  he  may  think  proper,  with  a  view  to 
aacertain  whether  said  cattle  are  free  &om  disease,  and  their  meat  sonnd  and  whole- 
some, and  may  appoint  inspectora  who  ahall  be  anthorited  to  give  an  ofiBoial  certifi- 
cate clearly  atating  the  condition  in  whiob  SDofa  cattle  and  meat  are  found,  and  no 
oteoranoe  shall  be  given  to  any  vessel  having  on  board  any  fresh,  salted,  canned, 
aomed,  or  packed  beef  being  the  meat  of  osttte  killed  after  the  passage  of  this  act 
for  exportation  to  and  sale  in  a  foreign  oonntr;  from  any  port  in  the  United  Stat«a 
until  tbe  owner  or  shipper  sball  obtain  from  an  inspector  appointed  under  the  pro- 
visions of  this  act  a  certifloaM  that  said  cattle  were  free  from  disease  and  that  their 
meat  is  sound  and  wholesome." 

Also  that  section  font  of  said  act  be  so  amended  aa  to  read  as  follows : 

"Sec.  i.  lliat  said  examination  shall  he  made  in  the  manner  provided  by  ralea 
and  regulations  to  be  preaoribed  by  the  Secretary  of  Agrionltnre,  and  after  said 
examination  the  oarcasses  and  prodncts  of  all  cattle,  abeep,  and  swine  fonnd  to  b« 
fr«o  of  disease  and  wholesome,  sound,  and  fit  for  human  food  shall  be  marked, 
stamped,  or  labeled  for  Identification  as  may  be  provided  by  said  rules  and  regnlA- 
tlons  of  the  Secretary  of  Agriculture.  Any  person  who  shall  forge,  oonnterfeit, 
simulate,  imitnte,  falsely  represent,  or  use  witbont  authority,  or  knowingly  and 
wrongfully  altur,  deface,  or  destroy  any  of  the  marks,  stamps,  or  other  devices 
provided  for  in  the  regulations  of  the  Secretary  of  Agrionltnie,  of  any  auob  oarcaosea 
or  their  products,  or  who  shall  forge,  connterfoit,  simulate,  imitate,  falsely  represent, 
or  use  without  authority,  oi  knowingly  and  wrongfully  alter,  deface,  or  destroy  any 
certificate  or  stamp  provided  in  said  regulations,  shall  be  deemed  guilty  of  a  misde- 
meanor, and  on  conviction  thereof  shall  be  punished  by  a  flue  not  exceeding  one 
thousand  dollars,  or  imprisonment  not  exceeding  one  year,  or  by  both  said  pnniah- 
mants,  in  the  discretion  of  the  court." 

The  Secretary  of  Agriculture  is  hereby  antborized  to  make  such  rules  and  regula- 
tions.as  he  mny  decide  to  be  neoessary  to  prevent  the  transportation  from  one  State 
or  Territory  or  the  District  of  Columbia  into  any  other  State  or  Territory  or  the  Dis- 
trict of  Columbia,  or  to  any  foreiga  country,  of  the  condemned  carcassea  or  parts  of 
caroasscB  of  cattle,  aheap,  and  swine,  which  have  been  inspected  in  accordance  with 
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th«  ptOTiaions  of  tbia  Bot.  Any  peraoa,  company,  or  corporation  owning  or  operat- 
ing any  anoli  alaagbterhnuBe,  abattoir,  or  meat  curing,  packing,  or  canning  eatab- 
liabmenl,  or  any  employee  of  the  sams,  tbat  sball  willfully  violate  any  provialon  of 
thia  act  ahall  be  deemed  gnilty  of  a  misdemeanor,  and,  on  conviotion  thereof,  aball 
bepuniebed  for  eachofienee  byafinenot  exceeding  one  thousand  dollars  or  impriaon- 
menl  not  exceeding  one  year,  or  by  both  said  puniahuents,  in  the  discretion  of  the 

Quarantine  Station8  tor  Neat  Cattuc  :  To  eatabliah  and  maintain  qnaiantine 
statioDB,  and  to  provide  proper  shelter  for  and  care  of  ueat  cattle  imported,  at  auoh 
ports  as  ma;  be  doemed  necessary,  twelve  thousand  dollars. 

That  whenever  the  Secretary  of  Agriculture  ahall  certify  to  the  President  of  the 
United  State*  what  conntries  or  parts  of  countrlea  are  free  from  contagious  or  infec- 
tions diseases  of  domestic  animals,  and  that  neat  cattle  and  hides  can  be  Imported 
from  anch  countries  withont  danger  to  the  domestic  animals  of  the  United  Statea,  the 
Pieaident  of  the  United  States  may  suspend  the  prohibition  of  the  importation  of 
neat  cattle  and  hides  in  the  manner  provided  by  law.  That  the  President  of  the 
United  States  be,  and  he  ia  hereby,  authorized  to  cauae  oorrespondenoe  and  negotia> 
tion  to  be  had,  through  the  Department  of  State  or  otherwise,  with  the  anthoritief 
of  the  Kingdom  of  Great  Britain,  for  the  purpose  of  aeouriDg  the  abrogation  or  modi 
fication  of  the  regnlationa  now  enforced  by  aaid  autboiitiea  which  require  cattle 
imported  into  Oreat  Britain  from  the  United  States  of  America  to  be  alaughtered  at 
the  port  of  entry,  and  prohibiting  the  same  &om  being  carried  alive  to  other  place* 
in  said  Kingdom. 

That  the  Secretary  of  Agrionltnre  shall  determine  and  certify  to  the  Secretary  of 
the  Treasury  what  aTeTecogDiKedbreedsandpure-bredanimals,  under  the  provisions 
of  paragraph  three  hondred  and  seventy-three  of  the  tariff  aot  of  eighteen  hnndred 
and  uinety-fbnr. 

Approved  March  2, 1803. 


Skc.  438fi.  No  railroad  oompany  within  the  United  States  whose  road  forma  any 
part  of  a  line  of  road  over  which  cattle,  aheep,  swine  or  other  animals  are  conveyed 
from  one  State  to  another,  or  the  owners  or  masters  of  ateam,  sailing,  or  other  vessels 
carrying  or  transporting  cattle,  abeep,  awine,  or  other  animals  from  one  State  to 
another,  ahall  confine  the  aame  in  oora,  boats,  or  vessels  of  any  description  for  a 
larger  period  than  tieenly-eiffkt  oontatMHte  Aourt,  witbont  unluading  the  same  for  rest, 
w^ter,  and  feeding,  for  a  period  of  at  leatt  five  a»it«e»tiee  hourt,  unless  prevented 
irota  unloading  by  storm  or  other  aocidental  canses.  In  estimating  sach  ooutine- 
ment  the  time  dnring  which  the  animals  have  been  confined  without  such  rest  on 
connecting  roads  from  whioh  they  are  received  shall  be  included,  it  being  the  intent 
of  this  aeotiouto  prohibit  their  oontinuoua  confinement  beyond  the  period  of  twenty- 
eight  hoar*,  except  npon  contingencies  hereinbefore  stated. 

Sbc.  4387.  Animals  so  unloaded  shall  be  properly  fed  and  watered  during  such 
Mat  by  the  owner  or  person  having  the  custody  thereof,  or  in  case  of  bis  default  in 
ao  doing,  thsn  by  the  railroad  company  or  owners  or  masters  of  boats  or  veaeela 
transporting  the  same,  at  the  expenae  of  the  owner  or  person,  iu  custody  thereof; 
and  soch  company,  ownera,  or  masters  ahall  in  such  oaae  have  a  lien  npon  sach 
snimala  for  food,  oare,  and  custody  fumiahed,  and  shall  nut  be  liable  for  any  deten- 
tion of  such  anlmala. 

Sec.  4388.  Any  company,  owner,  or  custodian  of  such  animals  who  knowingly  and 
willingly  &ila  to  comply  with  the  provisions  of  the  two  preceding  eeotioua  ahall, 
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for  every  ancb  failure,  be  linble  Eat  sad  forfeit  and  pay  a  penalty  of  not  1«bb  than 
0D«  handred  nor  mure  than  ftve  liundred  doHara.  But  when  animals  are  oarried  In 
can,  boate,  or  other  vessels  in  which  they  can  and  do  have  propn  food,  water, 
Bpace,  and  opportanity  to  rest,  the  proviaiona  in  regard  to  their  being  nnloaded 
■hall  not  apply. 

Sec.  4389.  The  penalty  created  by  the  preceding-  section  shall  be  recovered  by 
civil  action  in  the  name  of  the  United  Statea,  in  the  circnit  or  aiatrict  court  of  the 
United  States,  holden  within  the  district  where  the  violation  may  have  been  com- 
mitted, or  the  person  or  corporation  resides  or  carries  on  its  business ;  anil  it  aliall 
be  the  daty  of  all  United  States  marshals,  their  deputies  and  sabordinates,  to  prov 
ecnte  all  violations  which  come  ta  their  notioe  or  knowledge. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Ageiculturb, 

BUEBAU  OF  AKIMAL  ImdvsTRT, 
Wathington,  D.  C,  November  SS,  1895. 

Sir:  I  have  the  honor  to  traasiDit  herewith  for  publicatioD  a  report 
oil  the  cornstalk  disease  of  cattle,  an<l  also  oue  coveriiis  iuTestigatioiis 
of  a  disease  which  is  apparently  identical  with  rabies.  The  corostalk 
disease  has  brought  heavy  losses  t«  the  cattle  feeders  of  the  Western 
States;  its  causation  has  been  au  unsolved  mystery,  and  much  that 
has  been  written  about  it  has  been  incorrect,  misleading,  and  iignrious 
to  the  interests  of  the  cattle  owners  and  of  the  country  at  large. 

The  ioTestigations  of  Dr.  Moore  are  given  in  detail  in  this  report, 
and  have  been  conducted  with  great  care  and  with  all  the  facilities 
that  modem  science  has  placed  at  our  disposal.  It  is  shown  conclu- 
sively that  the  cornstalk  disease  is  not  a  disease  of  the  lungs;  that  it 
is  not  a  commanicahle  malady;  and  that  it  is  not  even  a  bacterial 
disease. 

In  the  past  a  great  deal  of  discredit  has  been  brought  upon  Ameri- 
can cattle  by  statements  that  the  cornstalk  disease  is  an  infectious 
disease;  that  it  is  caused  by  pathogenic  bacteria,  which  might  be  inoc- 
ulated &om  animal  to  animal,  and  that  the  disease  is  identical  with  the 
broDcho-pneumonia  sometimes  found  in  cattle  after  ocean  transit.  There 
have  never  been  made  any  observations  or  experiments  which  gave 
reasonable  justification  for  such  conclusions. 

So  far  as  is  known  the  cornstalk  disease  only  affects  cattle  which 
have  fed  upon  cornstalks  as  they  stand  iu  the  fields.  It  comes  on 
suddenly,  most  of  the  affected  animals  die  within  a  short  time,  and 
post-mortem  examination  reveals  no  signs  of  pneumonia  or  broncho- 


bntncho-pnenmonia  in  Europe  had  ever  eateu  cornstalks  in  the  fields, 
and  certainly  they  could  not  have  fed  in  that  way  for  three  weeks  prior 
to  slaughter.  "Soi  is  there  any  evidence  that  any  cattle  have  ever  suf- 
fered in  this  country  from  cornstalk  disease  two  or  three  weeks  after 
they  ceased  eating  the  standing  cornstalks.  This  hypothesis,  therefore, 
could  not  possibly  be  made  to  conform  with  the  known  facts  at  the  time 
it  was  promulgated,  and  the  investigations  subsequently  made  have 
entirely  disproved  it. 
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The  report  under  consideration  indicates  the  real  natareof  tliia  obscure 
disease  and  tbe  means  by  which  it  may  be  avoided.  The  prevention 
requires  some  change  in  the  methods  of  feeding,  but  these  changes  are 
in  the  direction  of  better  and  more  economical  farming,  and  they  will 
tend  to  increase  the  income  of  the  farm  even  if  the  losses  from  this  dis- 
ease are  not  considered. 

The  chemical  examiuations  by  Dr.  de  Schveinitz  of  cornstalks  from 
fields  where  the  disease  occurred  are  summarized  in  his  report,  and 
appear  to  confirm  the  conclusion  reached  by  Dr.  Moore. 

The  discovery  of  a  disease  affecting  cattle  which  is  very  closely  related 
to,  if  not  identical  with,  tabids,  and  which  is  apparently  qnite  common 
in  certain  parts  of  the  West,  is  extremely  interesting,  and  may  lead  to 
tbe  suggestion  of  appropriate  preventive  measures.  It  has  not  yet 
beeu  determined  whether  these  cattle  were  bitten  by  a  rabid  animal; 
but  as  that  is  the  only  known  canse  of  rabies  it  Is  probable  that  further 
inquiry  will  show  that  this  mysterious  disease  arises  from  the  bites  of 
dogs  or  perhaps  of  some  wild  animals  that  are  affected  with  it. 
Very  respectfiilly, 

D.  E.  Salmon,  . 
Chief  of  tke  Bureau  of  Animal  Induttry. 

Hon.  J.  aiBRLIHG  MORTOM, 

Secretary  of  Agriculture. 
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LETTER  OF  SUBMITTAL. 


U.  S.  Departhent  op  Aobiculturb, 

Bureau  of  Animal  Industry, 

Washington,  D.  C,  July  30, 1895. 

Sir:  I  have  tbe  honor  to  submit  herewith  a  report  ou  the  cause, 
nature,  and  means  of  prevention  of  the  cornstalk  disease  of  cattle; 
also  the  resalts  of  an  inquiry  into  an  outbreak  of  apparently  sporadic 
rabies.  The  investigations  npon  which  it  is  based  were  begun,  in 
accordance  with  your  instructions,  in  the  fall  of  1802,  and  continued 
more  or  less  constantly  until  the  spring  of  1894.  I  found,  contrary  to 
reports,  that  outbreaks  of  the  cornstalk  disease  were  quite  uncommon. 
The  infreqnency  of  their  appearance  and  the  insidious  nature  and  rapid 
course  of  this  disease  have  rendered  it  impossible,  up  to  the  present 
time,  to  obtain  all  the  data  necessary  to  make  this  report  complete  in 
every  particniar.  The  nnmerons  observations  and  experiments  made 
in  the  coarse  of  this  investigation,  however,  have  given  uniform  results 
whicli  will  have  much  influence  in  eliminnting  many  of  the  widespread 
errors  concerning  tbe  etiology  and  importaufe  of  this  disease,  and  in 
caasing  tbe  discontinuance  of  many  troublesome  and  ineffective  meth- 
ods of  prevention  now  in  vogue.  The  data  obtained  indicate  a  ready 
means  of  prevention  which  has  the  additional  advantsige  of  materially 
increasing  the  foiage  value  of  the  cornstalks. 

The  term  "cornstalk  disease,"  by  which  this  atfection  is  popularly 
designated,  refers  simply  to  the  conditions  under  which  the  deaths 
occur.  The  fact  does  not  appear  to  be  generally  considered  that  agen- 
cies already  recognized  and  well  understood  by  veterinarians  cause  a 
certain  percentage  of  deaths  attributed  to  this  disease.  On  account  of 
this  unrestricted  meaning  it  becomes  necessary  to  limit  the  popular 
t«rm  to  the  deaths  occurring  under  more  clearly  defined  conditions, 
and  it  is  therefore  desirable  to  substitute  for  it  another  name.  As 
this  disease  is  of  a  toxic  nature  the  name  Toxwmia  maidis  is  proposed. 
However,  as  the  term  "cornstalk  disease"  is  the  one  by  which  this 
malady  is  known  it  is  used  to  avoid  confusion,  with  the  limitations 
herein  specified,  in  the  text  of  this  article. 

The  omission  of  much  desired  information,  especially  concerning 
the  symptoms,  is  due  to  the  extreme  difficulty  in  reaching  outbreaks  in 
time  to  make  ante-mortem  examinations  of  the  affected  animals.  The 
many  unsaccessfol  eflbrta  which  were  made  to  obtain  these  data  have 
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indicated  that  the  only  practical  way  of  procarin^  them  is  to  enlist 
the  cooperation  of  veterinarians  and  investigators  residing  within  the 
geographical  boundaries  of  the  disease  who  may,  perchance,  have  the 
opportunity  of  recording  these  at  present  undeternttued  facte.  In 
order  that  the  results  of  others,  as  well  as  the  outcome  of  these 
researches,  may  be  at  hand  to  gaide  Airtber  inquiry,  a  brief  r^snm^ 
of  the  various  theories  advanced  and  results  heretofore  obtained  is 
preflsetl  to  the  detailed  account  of  these  investigations. 

While  engaged  in  the  above-mentioned  researches  my  attention  was 
called  to  an  outbreak  of  a  mysterious  affectios  of  cattle  in  northern 
Iowa,  which  was  causing  the  death  of  many  animals,  and  which  it  was 
thought  might  possibly  b«  similar  to  the  cornstalk  disease.  It  was 
learned  that  outbreaks  similar  to  this  occurred  quite  frequently,  bat 
up  to  that  time  the  nature  of  the  disease  was  a  profound  mystery.  The 
investigation  of  this  outbreak  led  to  the  diagnosis  of  rabies.  This 
is  of  nmch  importance,  as  it  suggests  the  possibility  of  the  occur- 
rence of  rabies  iu  cattle,  or  a  disease  not  distinguishable  from  it,  with- 
out the  intervention  of  rabid  animalR.  There  is  much  evidence  to 
indicate  a  causal  relation  between  the  conditions  under  which  the 
animals  were  kept  and  the  disease. 

Iu  carrying  out  these  investigations  I  was  assisted  in  much  of  the 
field  work  and  in  certain  of  the  experiments  by  Dr.  F.  L.  Kilbome. 
Special  mention  of  the  work  performed  by  him  will  be  made  in  the 
text.  The  thanks  of  the  Bureau  are  due  to  tlie  authorities  of  the 
experiment  stations  of  the  States  of  Iowa  and  Illinois  for  the  use  of 
their  bacteriological  laboratories,  and  for  all  other  possible  assistance 
in  furthering  tliese  inquiries.  The  uniform  courtesy  extended  by  the 
owners  of  the  affected  herds  and  their  assistance  and  cooperation  are 
likewise  acknowledged. 
Very  respectfully, 

Vehakus  a.  Moore, 
Chief  of  ike  Division  of  Animal  Pathology. 

Dr.  D.  E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Industry. 
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CORNSTALK  DISEASE,  AND  RABIES  IN  CATTLE. 


AN  INVESTIGATION  INTO  THE  NATURE,  CAUSE,  AND  MEANS  OF  PRE- 
VENTING THE  CORNSTALK  DISEASE  (TOXJIMTA  MAIDIS)  OF  CATTLE. 

B;  Vbramvb  a.  Moorb. 
(FUlM  I  uid  II.) 

The  name  "  comBtalfe  disease"  baa  been  given  to  a  somewhat  mys- 
terious affection  from  which  cattle  Bometimes  suffer  while  feeding  in 
cornstalk  fields  late  in  the  fall  and  early  winter.  The  meaning  gener- 
ally accepted  and  intended  to  be  conveyed  by  this  term  is,  that  an 
animal  or  a  namber  of  animals,  usually  cattle,  have  died  suddenly 
either  while  feeding  in  a  cornstalk  field  or  very  soon  afterwards.  From 
a  pathological  standpoint,  therefore,  the  term  is  meaningless,  but  it 
has  served  admirably  as  a  generic  t«rm  to  designate  certain  fattilities 
which  were  not  easily  explained  otherwise.  Geogiaphically,  this  affec- 
tion is  restricted  to  those  sections  of  the  United  States  where  the  farm- 
ers harvest  their  corn  by  picking  the  ears  tcom  the  standiug  stalks, 
after  which  cattle  are  turned  into  the  cornstalk  fields.  At  present, 
therefore,  it  is  limited  in  its  distribution  to  the  middle  and  northern 
portions  of  the  Mississippi  Valley. 

The  disease  is  very  insidious,  frequently  causing  the  death  of  the 
animals  before  its  presence  is  suspected.  Farmers  in  the  affected 
region  frequently  observe  that  their  cattle  act  perfectly  well  at  night, 
and  on  the  following  morning  one  or  more  of  them  are  dead.  Local 
veterinarians  and  butchers,  in  making  autopsies  on  the  dead  animals, 
report  the  fajluretoflnd  lesious  sufiicient  to  cause  death.  Usually  all  the 
animals  in  a  herd  which  die,  perish  in  a  single  night,  or,  at  the  longest, 
within  a  few  days  att«r  the  first  death  occurs.  It  is  generally  believed 
to  be  invariably  fatal,  and  its  symptomatology  has  not  been  Ailly 
determined. 

This  affection  of  cattle  has  been  known  to  exist  for  many  years. 
The  place  and  time  of  its  origin,  however,  are  not  known,  but  it  seems 
to  be  peculiar  to  the  United  States,  and  to  have  first  appeared  west  of 
the  Alleghany  Mountains.  Farmers  tell  us  of  its  occurrence  in  the 
Mississippi  Valley  forty  or  more  years  ago.  They  usually  refer  to  its 
extensive  ravages  in  1861-65,  and  again  in  186S.     From  an  historical 
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standpoint,  no  poaitive  Htatenients  can  be  made  concerning  it  prior  to 
1868,  when  the  first  recorded  investigations  into  its  nature  and  cause 
-were  made.  After  that  time  the  disease  seems  to  Lave  escaped  the 
attention  of  investigators  until  1889,  when  Dr.  Frank  8.  Billings,  of  the 
agricultural  experiment  stAtion  of  Nebraska,  published  the  re&nlts  of  his 
investigations.  His  "germ  theory"  and  the  wide  distribution  of  his 
pablications  gave  to  this  disease  of  cattle  iiii  unwarranted  couspic- 
nonsuess,  and  did  much  to  direct  attention  to  the  malady,  which  he  set 
forth  as  one  of  vast  economic  imixvtance.  This  aroused  the  fears  of 
C«tt1e  raisers,  who  depended  in  part  or  wliolly  upon  corn  fodder  to  winter 
their  animals,  and  revived  both  the  interest  in  this  disease  and  the  fear 
of  it 

A  careful  review  of  the  recorded  statements  shows  that  many  causes 
have  been  assigned  to  it.  The  various  theories  have,  for  the  greater 
part,  been  formulated  hj  formers,  cattle  raisers,  and  local  veterinarians, 
and,  as  might  be  expected,  they  are  based  very  largely  upon  the  history 
of  a  limited  number  of  outbreaks.  A  more  careful  inquiry  into  the 
origin  of  these  theories  shows  that  as  the  disease,  with  occasional 
exceptions,  occurred  in  only  one  or  two  herds  iu  a  neighborhood  during 
the  same  season,  the  local  conditions  affecting  these  herds  were  sup- 
posed to  be  favorable  to  the  disease,  if  not  its  exciting  cause.  It  would 
be  useless  to  attempt  a  consideration  of  all  the  causes  which  have  thns 
been  suggested.  There  are,  however,  certiiiu  theories  which  appear  to 
possess  a  greater  or  less  degree  of  probability,  and  which  can  not  be 
gainsaid  without  positive  evidence  to  the  contrary. 

It  is  a  carious  feet  that,  while  nearly  every  cattle  owner  iu  the  sec- 
tions where  this  disease  prevails,  in  his  experience,  entertains  one  of  the 
popular  theories  respecting  its  canse,  the  other  supposed  canses  have 
proven  to  be  erroneous  or  for  other  reasons  are  believed  to  be  spurious. 
There  is  no  uniformity  of  opinion  concerning  its  etiology.  The  theories 
most  commonly  entertained  are  appended : 

(1)  A  lack  of  salt  and  an  insufficient  supply  of  water. 

(2)  Feeding  the  cornstalks  withoat  an  admixture  of  other  food,  such 
as  hay,  straw,  grain,  or  pasture  grass. 

(3)  Impaction  of  the  third  stomach  (omasum)  due  to  overfeeding 
upon  the  dry  cornstalks. 

(4)  The  ingestion  of  com  smut  { Vstilago  matdU). 

{5}  A  species  of  bacteria  which  is  found  iu  the  lesion  of  a  disease  of 
com  known  as  "  corn  blight,"  or  the  Burrill  disease. 

The  first  three  of  these  theories  are  of  popular  origin  aiid  are  not 
8Ui)ported  by  the  general  experience  of  cattle  raisers,  as  wdl  subse- 
quently be  shown.  The  "  snmt  tlieory,"  which  was  somewhat  strength- 
ened by  the  report  of  Pmfessor  Gamgee  iu  18(>8-69,  has  many  adher- 
ents. So  firmly  do  certain  farmers  believe  it  to  be  the  causative  agent 
that  they  collect  and  draw  out  of  the  field  all  stalks  afi'ected  with  this 
fhngus.    The  "  germ  theory,"  advanced  by  Billings,  is  believed  in  many 
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aeetiODS  to  be  the  trae  explaaatlon  of  tbe  canse  of  thiu  malady.  Tht 
atroDghold  which  the  last  two  theories  have  on  tbe  farmers  and  cattle 
raiaers  of  the  West,  and  the  JDConTenience  and  often  expense  involved 
in  carrying  out  the  methods  of  preveution  indicated  by  tliem,  render 
neoeasary  a  brief  consideration  of  the  focts  upon  which  these  theories 
are  fttanded,  in  order  that  the  resnlta  of  the  investigations  here  recM'ded 
may  be  nndu^tood  and  properly  interpreted.  As  will  be  shown,  our 
inyestigations,  which  wonid  have  verified  these  theories  if  they  were 
tnie,  foil  to  confirm  the  correctness  of  any  of  them. 

INVHSTiaATIONS  PHIOR  TO  189X 

THE  INTESTIGATIOMS  OP  PROP.  JOHK  GAMGEE. 

In  1868  Gamgee  was  employed  by  the  United  States  Department  of 
Agricnlture  to  investigate  the  cornstalk  disease  of  cattle.  Although 
this  disease  had  been  known  to  exist  for  many  years  prior  to  that  time, 
its  ravages  had  not  been  sufficiently  extensive  to  enlist  any  active 
inquiry  into  its  cause  or  means  of  prerentioD.  The  "smut  theory" 
appears  to  have  been  the  prevailing  one  at  that  time,  and  coneeqnently 
Gamgee's  report '  deals  almost  exclnsivdy  with  the  effect  of  improperly 
prepared  food,  smuts,  etc.  Corn  smut  prevailed  to  an  unusual  extent 
in  1868,  and  in  order  to  test  its  etiological  value  he  carried  out  the 
following  experiment : 

("ortj-tno  pounds  of  amnt  free  from  extraoeoas  material  were  collected  and  .fed  to 
tiro  cows,  together  with  a  Bmall  qnantit;  of  com  meal  aud  as  much  cut  hay  as  they 
eoDld  eat.  The  smnt  waa  mixed  with  com  meal  and  wet  for  one  animal;  tiie  other 
received  it  in  a  dry  condition.  At  first  the  cattle  received  3  ounces  of  the  smut 
twice  daily,  but  later  the  quantity  was  increased  to  12  ounces  daily.  The  animal 
that  received  the  wet  meal  and  smnt  (^aineil  Infleeh;  the  other  lost  in  weight.  They 
were  apparently  perfectly  well  at  the  time  tbe  experiment  was  completed. 

The  only  conclusion  which  seems  to  be  justified  from  this  experiment 
is  the  one  Gamgee  himself  drew,  viz,  "  that  smut  is  not  a  very  active 
poison  in  combination  with  wholesome  food."  Althoagh  the  experiment 
with  smut  tailed  to  demonstrate  any  etiological  value,  he  entertained 
tbe  opinion  that  the  smut  and  moldy  corn  were  the  causative  agents 
in  the  prodaction  of  the  disease. 

In  his  report  a  somewhat  interesting  description  of  the  symptoms  of 
this  disease  is  given.  Although  the  symptomatology  is  quite  exhaust- 
ive the  text  is  not  clear  on  the  point  whether  or  not  the  symptoms 
were  observed  by  himself  or  rei>oited  to  him  by  the  owners  of  the  cattle. 
His  description  of  the  symptoms  and  pathological  changes  in  animals 
aireet«d  with  this  malady  is  as  follows: 

BjpHploiiit  oft\c  ill  effect*  o,f»nutly  cwn,— Cattle  fed  on  smutty  cornstalks  first  denote 
ill  health  by  eonatipation.  It  is  true  that  a  farmuT  maybe  attracted  only  by  an  ani- 
mal lying  down,   with  an  unthrifty  look,   staring  coat,  dry  muzzle,  and  perhaps 
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trembling;  or  a  etaer  may  he  noticed  "tacked  ap,"  witb  hind  limlis  drawn  ander, 
head  deprewed,  sbiveriag,  dullnesfi  of  ej^ea,  and  anxious  expression  of  countenance. 
In  the  third  Tariety  the  animal  seeias  eiclted,  breathes  quiiklj-,  anil  is  apparently 
•omewbat  delirions;  indeed,  in  the  condition  described  by  Mr.  Curoming,  of  Elleo, 
Aberdeenshire,  Tssultiug  from  impaction  of  the  third  stomach,  as  in  caKcs  of  lead 
poisoning,  nothing  is  more  strange  than  this  detirinm,  associated  as  it  is  sometimea 
with  bllndnesa.  A  farmer  writing  me  tiom  the  West  says  that  when  he  tried  to  pat 
a  rope  aronnd  the  head  of  a  sick  cow,  which  ba  fonnd  standjag  with  all  the  symp* 
toms  of  sickness  presented  by  other  animalu  of  the  herd  whicli  had  been  with  her  in 
the  comlieMs,  she  turned  and  fonght  furiouRly.  I  have  seen  an  animal  in  this  con- 
dition tied  np  in  a  atall,  rush  forward,  plunge,  strike  aguiiist  any  obstacle,  roar, 
moan,  grunt  in  breathing,  and  appear  to  anffer  acutely  if  touched  or  disturbed.  In 
other  words,  with  the  impaction  of  the  third  staiuoch,  vhich  is  tbe  essential  leaion 
of  the  diseaae,  whether  induced  by  smutty  stalks,  old  iudigeatible  stalks  that  have 
no  smut,  or  other  kind  of  food  or  puiaon,  there  are  two  distinct  conditions  induced — 
the  one  of  stupor,  listlessness,  vertigo,  and  depression  of  spirits,  indicated  by  the 
animals  standing  sullenly  until  tbey  drop  or  are  relieved;  the  second  in  a  state  of 
exqaisite  sensitiveness,  a  byperteetheeia  of  the  skin  and  system  generally.  Tbe  aoi- 
mols  ore  not  only  excited,  but  in  a  state  of  actual  suffering,  and  die  very  speedily  in 
a  state  of  coma  or  in  convulsions.  The  disease  does  nut  Inst  l.[)ng.  I  have  s»en  an 
animni  linger  on  four  or  five  days,  but  nsnally  tbe  whole  course  of  the  malady  is  run 
in  twenty-four  to  forty-eight  hours. 

An  animal  first  seems  to  show  costiveness,  with  a  drymncus  over  the  scanty  excre- 
ment; and,  although  apparently  undisturbed,  and  even  feeding,  may  be  dead  in 
twelve  to  twenty-four  Lours. 

The  diagnosis  of  the  ilisease  at  on  early  period  of  its  raanifea  tat  ions  is  therefore 
Important,  and  it  rests  on  tbe  knowledge  of  the  rannner  in  which  animals  have  been 
treated  and  fed  (as  the  simultaneous  attack  of  several  aniiualH  show),  and  especially 
on  the  observations  of  a  f»ct  that  I  have  nsnally  noticeil,  that  the  animals  which 
have  eaten  most  ravenously  have  been  tbe  tirst  and  most  severely  aOected.  Old 
cattle  may  Kometiines  avoid  the  smutty  food,  and  young  auimals  ent  heartily;  the 
latter  will  be  found  the  only  ones  to  die. 

Poil-morten  appiarancei.—ihe  state  of  torpor  of  the  alimentary  canal  of  animals 
affected  with  thin  disease  is  indicated  on  opening  the  belly  and  exposing  the  stomach 
to  view.  In  the  lirst  stomach,  or  paunch,  corn  husks  and  corn  are  fonnd  in  a  dry  con- 
dition. Sometimes  the  rumen  is  very  full,  and  gas  may  have  become  disengaged  in 
it  so  as  to  cause  great  distention,  which  is  relieved  hy  puncture.  The  contents  of 
the  second  stomach,  or  reticulum,  are  in  the  same  condition  as  those  of  the  lirst, 
thoughsometimes  mixed  with  some  fluid.  The  third  stomach  (mauyplies  or  omasum) 
is  firm,  distended,  and  on  being  opened  the  food  is  found  caked  between  folds,  with 
marked  impressions  of  the  papilhe  or  little  eminences  which  stud  the  mucus  mem- 
brane. We  Hod  in  almost  all  fevers  a  similar  condition  of  the  third  stomach,  and 
indeed  in  healthy  animals  it  is  that  part  of  the  digestive  organs  in  which  the  food 
is  moat  dry  and  packed  preparatory  for  solution  by  the  gastric  juii-e  and  intestinal 
■ecretions.  But  there  are  other  lesions  .issociated  witli  this  "caking''  of  the  food  in 
the  third  stomach,  in  specific,  dineuaes,  and  its  existence  without  these  affords  evi- 
dence of  a  primary  form  of  impaction,  which  has  received  remarkable  names,  such 
88  "staking,"  "bound,"  "fardel  bound,"  etc.  'rfa«  fonrth  stomach  contains  but  A 
scanty  qnantity  of  greenish,  semidigested  matter,  is  usually  reddened  somewhat 
diffusely,  and  the  redness  increases  at  times  toward  the  opening  of  tbe  small 
intestinee. 

The  intestine,  nsnally  replete  with  aomewbat  solid  and  Imperfectly  digeHt«d  food. 
Is  oanally  high  colored,  especially  in  the  fnudiis  of  the  ciecam  and  In  the  large  por- 
tion of  the  colon.  The  rectum  Is  the  seat  of  ramified  redness,  and  a  consistent 
mnons  coats  its  contents. 
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PeiMius  have  reported  a  peculiar  black  color  of  onti  Inng.  This  is  due  only  to 
Htagnation  of  the  blood  after  death  in  the  organ  nearest  the  grouod,  nnd  the  same 
kind  of  congestion  or  settlio);  of  the  blood  is  apt  to  pervade  other  tiasueii  kdA 
otgauB  in  the  aide  on  irhich  the  animal  has  bora  lyiog." 

IH£  INVESTIGATIONS  OF  DB.  F.  3.  BILLINOB. 

In  1889  Billings  described  tlie  cornstalk  disease '  as  an  "  acate  extra- 
organismal  Beptiaetnia,  due  to  mJero-organisms  belonging  to  the  class 
of  ovoid-belted  germs,  to  wliich  variety  of  disease  also  belongs  the 
swine  plague,  sontheru  cattle  plague,  Wildseuche,  hog  cholera,  and 
yellow  fever  in  man." 

In  Jauaary  and  March,  1888,  and  in  Febraary,  1889,  he  had  occa- 
sion to  examine  pieces  of  tissue  broaght  from  cattle  that  bad  died  while 
feeding  in  cornstalk  fields.  In  the  first  case  tbe  tissues  were  sent  in 
an  onsterilized  bottle.  From  thebitsof  organs  which  he  thus  received 
he  invariably  isolated  a  baeillus  which  he  afQrms  to  be  the  cause  of  the 


The  most  interesting  part  of  his  investigations  was  the  supposed 
discovery  of  the  identity  of  the  bacillus  which  he  found  in  the  animal 
tissues  with  the  one  described  by  BurrilP  as  the  cause  of  a  disease  in 
cornstalks.  This  hypothesis  is  supported  by  the  fact  that  by  feeding 
the  diseased  stalks  to  a  rabbit  he  produced  a  fatal  disease  and  from 
the  organs  of  the  dead  rabbit  he  obtained  pure  cultures  of  the  bacillus. 
He  sent  a  culture  of  hia  bacillus  to  Burrill,  who  stated  that  the  organ- 
ism which  he  (Billings)  had  obtained  firom  the  organs  of  dead  cattle 
appeared  to  be  identical  with  the  bacillus  which  produced  the  disease 
in  the  cornstalks.  The  correspondence  between  .these  two  investiga- 
tors, published  by  Billings,  shows  that  Barvill  was  conservative  on 
this  question,  pointing  out  obvious  resemblances  only.  The  respousi- 
bUity  of  tbe  statement  that  the  two  bacilli  are  identical  rests  with 
Billings. 

Dr.  Billings  foand  this  micro-organism  to  be  fatal  to  rabbits,  guinea 
pigs,  and  mice,  when  inoculated  with  small  quantities  of  a  pure  culture. 
A  rabbit  fed  with  a  pure  culture  died  in  four  days  and  pure  cultures  of 
the  bacillus  were  obtained  fioih  each  of  the  organs.  A  calf  and  a  hog 
were  inoculated  subcutaneously  with  6  c.  c.  of  a  pure  bouillon  culture. 
The  hog  remained  well,  but  the  calf  became  visibly  affected.  Tbe  tem- 
perature rose  to  41,6°  C.  (106.7°  F.}.  It  became  very  much  emaciated, 
but  eventually  recovered.  Six  days  after  the  inoculation  he  obtained  a 
pure  culture  of  the  bacillus  from  the  blood  which  he  drew  ftx>m  a  vein 
at  the  root  of  the  tail.  In  a  subsequent  experiment  he  inoculated  a  calf 
in  the  jugular  vein  with  t>  c.  c.  of  a  pure  culture  of  the  bacillus.  The 
calf  died  in  two  days.    He  also  produced  fatal  results  in  one  of  two 

■Balletin  of  the  Agricnlturat  Experiment  Station  of  Nebraska,  Noe.  7,  8,  9,  and 
10.  Original  Investigations  of  Cattle  Diaeaae  in  Nebraska,  1886-1889,  Universit;  of 
Nebraska,  1889,  p.  1G4. 

■Proceediogsof  tbe  Society  for  ttie  Promotion  of  Agricnltnral  Science,  1889,  p.  19. 
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pige  by  feeding  tbem  the  Tisoera  of  the  calf  wliicli  4ied  fi<om  the  intta- 
jBgalar  ioocnlatioii.  The  otber  pig  sickened  bnt  recovered.  From  the 
dead  pig  pare  cnltnrea  of  the  bacillus  were  obtaioed. 

As  would  be  expected,  the  pathology  of  the  disease  which  he  gives 
18  extremely  meag^,  owiDg  to  the  fact  that  all  the  tisanes  he  saw  were 
broaght  to  him  iu  a  few  small  bottles  or  jars.  In  a  few  cases  they  are 
said  to  have  beeD  nrnch  changed  by  decomposition.  Nevertheless  he 
fband  pneamonia  to  be  one  of  the  lesions  characteristic  of  the  disease, 
and  iu  a  subsequent  balletin '  be  places  great  importance  upon  this 
lesion,  altbongh  he  records  very  few  additional  observations  to  sustain 
the  claim.  In  this  publication,  however,  he  attempts  to  show  that 
chronic  interstitial  pneumonia  iu  cattle  is  a  sequel  to  the  cornstalk  dis- 
ease. The  argument  is  a  confnsion  of  statements  from  various  English 
and  French  veterinarians  which,  for  the  greater  part,  appeared  after 
the  supposed  discovery  of  cornstalk  disease  in  Amei'ican  cattle  at  La 
Yillette,  France.  The  importance  of  lung  lesions,  which  he  emphasizes 
in  his  second  bulletin,  appears  to  have  been  suggested  by  the  following 
incident,  which  temporarily  gave  to  this  disease  an  undue  importance 
from  a  commercial  standpoint: 

In  1890  a  few  animals  from  a  shipload  of  American  cattle  lauded  at 
La  Yillette,  France,  died  of  pneumonia.  They  were  examined  very 
carefully  by  Kocard  and  other  French  veteriiiariauB.  From  the  diseased 
lung  Wocard  obtained  a  microorganism  which  corresponded  very  closely 
to  the  description  of  the  bacillns  of  the  cornstalk  disease  of  cattle  in 
America,  described  by  Billings.  The  publication*  of  this  fact  gave 
rise  to  a  temporary  supposition  that  this  American  cornstalk  disease 
might  be  a  menace  to  the  cattle  of  Europe,  and  consequently  Initial  steps 
were  taken  to  require  American  cattle  to  be  quarantined  against  it. 
The  fact  was  subsequently  determined  that  tlie  bacillus  isolated  by 
Nocard  was  that  of  a  form  of  bovine  pneumonia  occasionally  met  with 
in  America,  but  not  known  to  be  contagions,  and  the  matter  was 
dropi)ed. 

The  symptomatology  as  described  by  Billings  is  confined  to  the  inoc- 
ulation disease.  These  symptoms,  however,  are  so  confused  with  those 
of  swine  plague  and  Texas  fever  that  they  are  not  of  diagnostic  value. 

In  a  recent  popular  publication'  Billings  makes  the  following  state- 
ments: 

It  is  now  six  yeus  tince  I  first  disoovered  a  genu  in  cattle  sick  «nd  dying  troia 
being  tameil  into  stalk  fields.  In  man;  cases  I  bave  carefnlly  examined  tbe  vbole 
field,  and  iu  some  of  tbe  wont  outbreaks  smut  was  most  conspicnoas  bj  its  almost 
total  absence.  Af^ain,  Qamgee  reporta  that  tbe  manure  of  hU  cows,  wtaictt  atn  31 
poands  eaob,  was  black.     Inall  the  aiitopBies  I  bave  made — and  tbey  run  up  to  tbe 

■The  Cora-Fodder  Disease  in  Cattle  and  Other  Form  Animals,  etc.     Bnlletln  Ifos. 

22  and  23  of  the  AgricnUural  Eiperunent  SUtion  of  Nebraska,  1892. 

'Nocard.  Une  Broncho-pneumonie  infectieuse  dcH  Bceufs  Am^rlcalns.  Tbe  Com- 
stnlk  Disease.     Becueil  do  M£dacine  V^t^rinaire.     Tome  VIIl  (1S91),  p.  424. 

'Breeders' Gazette,  Vol. XXVI,  1894,  p.  340. 
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flftiM — and  aiuiH)^  sll  tb«  sick  cattle  I  have  seeii  there  wib  not  Ml  indicKtiOD  of  BOf 
di(c«]oratioD  uf  the  nionnTe  nalcM  it  wm  ttbnormftUf  li|{ht  yellow  iu  color.  Not  onljr 
ill  ever.v  com  personally  eiotniDed,  bat  in  still  more  where  blood,  and  organs  have 
been  sent  me,  have  I  isolated  one  and  the  same  germ,  but  hkve  repeatedly  prodneed 
the  disease  iu  cattle  with  inoculations  of  pure  oiiUure*.  Sodw  six  weelu  since  I 
received  some  com  from  a  field  in  which  cattle  were  dyiag  in  Indiana,  and  In  this 
com  I  foand  the  aame  genu.  I  inoculated  rabbits  with  some  small  ftagmente  of 
the  diseased  com  and  itkilled  them,  and  from  them  1  nude  pure  cultnree  and  ii^jected 
2  cabic  centimeters  into  the  jogulara  of  two  cattle  (S-year-olds)  with  the  result  of 
killing  one  oud  making  the  other  very  sick,  getting  the  same  germ  from  both. 

So  long  oa  theee  people  do  not  seek  a  germ  in  the  cattle,  so  long  as  tbey  ignore  so 
much  proof— and  it  must  be  remembered  that  the  Mune  germ  has  been  found  and 
proved  in  out  cattle  in  France,  and  the  aame  lesions  reproduced  by  inoculation — •« 
long  have  theee  m«i  absolutely  do  right  to  advocate  the  smut  theory. 

He  suggests  aa  a  means  of  prevention  that  all  the  diseased  corn- 
stalks should  be  destroyed  and  animals  which  die  of  the  disease  skoold 
be  carefiilly  buried  or  burned.  The  suggestion  is  also  made  that  in 
order  to  detect  the  presence  of  the  disease  the  temperature  of  the  cattle 
shonld  be  taken  each  night,  and  all  animals  which  give  a  temperature 
over  100°  F.  nmst  be  looked  upon  as  suspicions  and  those  in  which  it 
exceeds  102<^  F.  as  diseased. ' 

IHTBSTIGATIOK  AT  THE  ILLINOIS  STATE  EXPBBIMENT   STATION. 

A  single  experiment  vaa  made  at  Obampaign,  IU.,  in  1890,  in  which 
the  etiological  importance  of  corn  smut  was  tested.  A  bacteriological 
examination  of  the  organs  from  an  animal  that  died  in  a  cornstalk 
field,  supposedly  of  this  disease,  was  also  made  by  Professor  Burrill  in 
1889.  A  copyof  the  station  experiment  report,  which  I  was  told  included 
all  of  the  work  which  has  been  done  on  this  disease  at  that  place,  was 
kindly  furnished  by  Professor  Morrow,  with  the  privilege  of  publishing. 

Experiment  Xo.  98. — (Investigation  of  a  disease  which  sometimes  affects  cattle 
when  turned  into  cornstalk  fields) : 

Hi.  J.  H.  Craig  reports  a  loss  of  nine  yearlings  as  follows ; 

The  first  animal  died  two  weeks  before  the  cattle  were  turned  into  the  stalks  and 
while  running  ou  cliiver  pasture.  This  animal  was  left  where  it  died,  and  the  cattle 
when  tnmed  into  the  etalk  field  had  aoces«  to  the  posture,  bat  were  believed  by  Mr. 
Craig  Qot  to  have  frequented  it,  and  it  was  not  thought  that  the  first  death  had  any 
coDnection  with  those  that  followed. 

Mr.  Craig  tnmed  twelve  head  of  fattening  cattle  into  a  cornfield  of  22  acres,  which 
he  estimated  yielded  S5  bushels  per  acre,  on  Sunday,  probably  November  24,  1889, 
and  one  steer  died  the  Friday  following.  The  remaining  cattle  were  removed,  and 
on  the  followini;  Weilnesday  thirteen  "  stock  "  cattle  were  put  in  the  field.  Sunday 
five  died,  one  died  Monday,  and  one  Tuesday  night.  The  remaining  cattle  were  then 
removed. 

December  13,  at  the  request  of  the  experiment  station  Mr.  Craig  put  the  six  head 
of  cattle  which  snrvived  again  in  tlie  field. 

'It  seems  strange  that  such  a  statement  as  this  should  be  mode  when  standard 
Qerman  authorities  give  the  normal  ti^mperature  of  cnttle  from  101~  to  101.6°  F.  Dr. 
E.  C.  Schroeder,  of  this  Bureau,  who  has  had  much  experience  in  applying  the  tuber- 
culin twt  for  tuberculosis  in  cattle,  finds  that  the  normal  temperatareof  cattle  varies 
from  101*  to  103°  F. 
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December  26,  one  steer  wm  reported  sick.  The  kdudbI  was  visited  uid  foand  to 
be  ditll,  pulse  stroDf;,  regular,  66  per  minate.  Took  eacople  of  urine  at  6.10  p.m., 
beinK  the  third  passage  in  30  minutea  (Lab.  No.  167).  Urine  afterwards  passed  as 
follows :  6.20, 6.25, 6.29,  and  6.32. 

Decemlier  20,  three  yearling  steers  wen  parcbased  I17  Mr.  Craig  and  placed  in 
the  cornfield. 

December  23,  a  steer  was  perfectly  well  the  prevlons  eveninK  at  snndown,  but 
early  in  the  moTDingitwas  unable  to  get  up.  At  10,30  a.  m.  the  pulse  was  about  90, 
membranes  pale,  bteathlag  12  per  minute.  Dr.  Mcintosh  decided  that  theanimal  was 
uuable  to  live  and  bad  bim  iiilled.  A  post-mortem  eiamtnatioD  was  made  by  Dr. 
Mcintosh  aad  every  part  pronounced  normal  except  a  alight  exudation  in  the  Itver. 
Examinations  and  cultures  ftom  epleen,  liver,  ete.,  by  Barrill  foiled  to  reveal  any 
organisms. 

The  six  head  that  were  placed  in  the  Geld  December  13  were  removed. 

To  ascertain  whether  the  smut  was  responsible  for  the  disease,  about  60  pounds  of 
it  were  collected  and  fed  to  a  grade  Jersey  steer,  with  grain  and  hay  as  follows : 

From  December  13, 1889,  to  January  2,  1690, 120  pounds  of  grain,  105  ponnds  of  hay, 
20  pounds  of  smut,  and  371  ponnds  of  water  were  given.  From  January  2  to  January 
24, 1890, 176  ponnds  of  grain,  136  ponnds  of  hay,  and  39  pounds  of  smut  were  fed  and 
366  pounds  of  water  given.  When  the  esperiiuent  was  begun  DccMnber  13, 1889,  the 
eteei  weighed  660  pounds.  January  2,  1890,  he  weighed  551  pounds,  and  January 
24, 565  iKiunds.    No  evidence  of  disease  was  discovered. 

A  LBTTBR  OF  INQUIRT  AITD  A  SUMMARY  OF  THE  BBFLIES. 

The  absence  of  reliable  data  concerning  tbe  natare,  distribution,  and 
importance  of  this  disease  led  to  tbe  issuing  of  a  circular  letter  in  1891 
to  a  large  number  of  farmers  and  cattle  raisers  by  Dr.  D.  E,  Salmon, 
Chief  of  the  Bureau,  for  tbe  purpose  of  obtaining  more  extended  Infor- 
mation concerning  this  disease.  Although  tbe  replies  to  tbe  various 
qnestioua  in  this  letter  can  not  be  considered  from  a  scientific  point  of 
view  altogether  accurate,  they  were  given  in  good  faith  and  indicate 
the  ideas  then  entertained  by  interested  parties  concerning  the  nature 
of  this  disease.  During  tbe  past  few  years,  however,  the  "  germ  the- 
ory," as  announced  by  Billings,  has  become  better  known  through  the 
publication  of  his  results  and  is  more  generally  accepted  as  the  correct 
explanation  of  this  mysterious  disease.  Furthermore,  tlie  replies  re- 
ceived are  important  iu  sliowiug  tlie  economic  importance  attached 
to  this  disease  by  tliose  who  suffer  most  from  its  ravages.  The  letter 
and  a  summary  of  the  replies  are  appended : 

Washimoton,  D.  C,  Martk  SO,  1891. 
Special  Correspondent  or  the  Bureau  of  Anuial  Ikdustrt,  Department 

OF  Agriculture. 

Sir:  For  many  years  cattle  feeders  and  stockmen  have  recognized  a  disease  which 
has  caused  extensive  losses  among  their  cattle  in  the  fall  of  the  year  when  the 
animals  were  turned  into  cornfields  to  feed  upon  stalks. 

Various  causes  have  been  aaaigned  for  tbe  trouble,  such  as  smut,  indigestion  fi^oni  ' 
the  hard,  woody  nature  of  the  stalks,  and  lack  of  nutriment  in  the  leaves,  lack  of 
salt,  insnfBolent  supply  of  water,  and  a  germ  producing  the  so-called  "comstaJb 
disease." 

This  Bureau  contemplates  entering  upon  an  investigation  into  ,the  nature  of  the 
malady,  but  before  commencing  the  critical  examination,  for  which  owterial  con  n«t^ 
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be  Mcared  nntil  next  fall,  we  wish  to  collect  luformktion  coDcemlng  the  preT&lenee, 
symptomB,  kiid  other  facts  relating  to  the  diaeaae. 

Accurdingl;  thie  circalar  letter  hae  been  addreased  to  70D  as  a  special  correapond- 
ent  of  the  Bureau  of  Auimal  luduatr;  with  the  hope  that  jour  experieuoe  will  be  a 
valuable  aid  to  HB  in  the  inveatigatioD. 

If  thoea  Teoeiviug  this  oircnlar  will  promptly  and  aa  accurately  aa  poaaible  aneirer 
the  ijaeatioiie  on  the  opposite  page  tbey  will  confer  a  fovor  on  tbe  Bureau  and  osaiat 
in  collecting  informationwhiehmajproveof  great  importance  to  the  cattle  induBtry 
of  the  United  Statea. 

A  return  envelope  is  incloaed,  which  con  be  lued  without  the  payment  of  postage. 
Very  reepectfolly, 

D.  E.  Salmon,  Chitf  of  Burtam. 

QincanoNs. 

(1)  Have  you  or  yoar  neighbors  ever  lost  cattle  ftvm  taming  them  into  cornstalk 
fields  r 

(2)  How  many  cattle  were  tnrned  into  tbe  fields  and  how  many  diedf 

(3)  How  were  cattle  fed  before  being  tnrned  into  the  conutalk  fleldaf 

(4)  How  soon  after  tbey  were  turned  into  tbe  stalk  fields  did  any  of  the  cattle  dief 
(3)  How  long  before  deaths  ceaeedf 

(6)  What  were  tbe  general  symptoms  of  the  diaeasef 

<7)  Did  stock  receive  a  liberal  anpply  of  salt  and  pnre  watert 

(8)  Did  tliey  receive  any  food  in  addition  to  the  cornstalksf 

(9)  Have  yon  noticed  tbat  aome  fields  in  tbe  same  aeighborbnnd  are  more  danger- 
oos  than  others  at  the  same  time  of  yearf  If  so,  was  there  anything  in  the  eitnation 
of  the  field  or  condition  of  the  stalks  to  account  for  iti 

(10)  Have  ;on  observed  any  dlseiise  of  the  cornstalks  in  the  fiekis  where  the 
cattle  disease  was  contractedt 

(11)  Have  any  horses  or  other  aniinala  died  ftom  turning  them  into  cornstalk 
fieldsl 

(12}  Is  tbe  diaeoae  becoming  more  frequent  than  formerly,  or  Is  it  diaappeoringt 

(13)  Do  you  take  any  precautions  for  preventing  tbe  diseoset  If  ao,  what  are 
tbey,  and  what  m  your  sueceasT 

There  were  received  from  the  States  of  Indiana,  Illinois,  Iowa,  Ne- 
braska, Kansas,  and  Missonri  a  total  of  634  repliea  to  this  letter,  in 
which  some  or  all  of  the  questions  were  answered.  Of  these,  394 
reported  that  either  they  or  their  neighbors  lost  cattle  in  cornstalk 
fields  the  preceding  year.  Sixty  of  these  correspondents  reported  the 
disease  in  horses,  and  curioasly  enough  32  of  them  resided  in  the  State 
of  Kansas.  Eight  reported  it  iu  sheep,  and  6  of  these  were  from  Kan- 
sas.   Tbe  disease  was  not  reported  to  occur  in  other  animals. 

A  perusal  of  tbe  replies  to  question  3  shows  tbat  the  great  majority 
of  the  afiected  cattle  were  on  pasture  land  prior  to  turning  them  into 
tbe  cornstalk  fields. 

The  time  that  elapsed  aft«r  turning  the  cattle  into  the  cornstalks 
until  death  occurred  is  reported  to  be  from  four  hours  to  two  months. 
Of  the  32S  answers  to  the  fourtli  question,  48  of  them  stated  that 
death  occurred  in  twenty-four  hours;  S9  in  two  days;  45  in  three  days; 
23  in  four  days ;  20  in  five  days ;  13  in  six  days ;  47  in  seven  days ;  5 1  in 
from  one  to  two  weeks;  15  in  three  weeks;  5  in  one  month,  and  5  in 
from  one  to  two  moutha  A  few  others  indicated  its  occurrence  in  from 
four  to  eight  hours, 
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The  symptoms  given  ^ere  very  numerous,  ludigestiou,  Lloatiug, 
constipation,  "craxy,"  "stupid,"  and  "dry  iiiorrain"  were  stated  to  be 
indications  of  the  presence  of  the  disease. 

Fourteen  outbreaks  were  reported  to  bave  occurred  among  cattle 
which  were  supplied  with  salt  bnt  no  water;  3o  outbreaks  occurred 
where  there  was  plenty  of  water  but  no  salt.  In  254  of  the  outbreaks 
reported  there  was  an  abundant  supply  of  both  water  and  salt,  and  in 
123  outbreaks  the  cattle  received  neither  salt  uor  water. 

In  answer  to  the  question  concerning  food  other  than  the  cornstalks, 
302  people  replied  that  no  other  food  was  given,  while  107  owners  fed 
hay,  straw,  grain,  or  allowed  the  cattle  to  run  at  will  in  pasture  or 
meadow  land  (usually  meadow).  The  reply  to  this  question  was  omitted 
in  over  200  of  the  returned  letters. 

To  the  ninth  question  the  answers  were  equally  divided  between  yes 
and  no.  Some  men  stated  that  low  ground  was  most  dangerous,  others 
that  the  disease  occurred  upon  high  ground  most  frequently.  The  pres- 
ence of  smut  ( UsUlago  maidis)  was  the  only  abnormal  condition  of  tlie 
cornstalks  reported  and  was  indicated  in  about  one-third  of  the  fields 
where  the  disease  occurred. 

The  answers  to  the  question  whether  the  disease  is  becoming  more, 
frequent  than  formerly,  or  is  disappearing,  are  interesting.  Of  those 
who  replied  to  this  question  115  stated  that  it  was  common,  50  stated 
that  it  was  on  the  increase,  while  26i  wrote  that  it  was  decreasing,  and 
a  few  others  stated  that  there  was  no  such  disease. 

Numerous  methods  for  preventing  the  disease  were  indicated.  Fur- 
nishing the  animals  with  an  abundance  of  salt  and  water  and  allow- 
ing them  to  remain  in  the  stalk  fields  for  only  a  short  time  each  day 
during  the  first  few  days  appear,  however,  to  be  the  most  common  pre- 
ventive methods.  The  removal  of  smut  comes  next.  The  fact  that  the 
disease  appeared  where  these  jtrecautions  were  taken  eliminates  the 
desirability  of  considering  tliem  further  than  to  point  out  the  fact  that 
thus  far  no  eUlcieiit  means  of  prevention  has  been  adopte«l.  A  fe\r  of 
the  customary  preventive  measures  will  be  considered  in  connection 
with  the  outbreaks  investigated. 

SPBCIAL  imniaTIOATIONS. 


The  investigation  into  the  nature  and  cause  of  this  disease  was 
attended  with  many  difficulties.  The  facts  that  the  disease  appears  at 
irregular  intervals  over  a  large  territory,  that  there  is  no  certainty  of 
its  api>eartng  or  recurring  in  any  particular  locality,  that  the  affected 
animals  are  usually  found  dead,  and  that  frequently  all  the  deaths  in 
an  ontbreak  occur  in  n  single  day  rendered  the  adoption  of  a  method 
for  procuring  suitable  material  a  matter  of  considerable  difficulty.  From 
the  existing  knowledge  of  the  diseat^c  it  was  evident  that  laboratory 
work  was  quite  as  essential  iis  irost-moitems  for  the  success  of  the 
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iDvestigatiou.  Tbe  conditioDS  mentioned  rendered  necessary  the  adop- 
tion of  some  plan  whereby  notice  of  tlie  occurrence  of  tbe  disease  could 
be  received  promptly  and  tbe  affected  herd  visited  ii)  the  shortest  pos- 
sible time.  A  careful  consideration  of  these  and  other  conditions  noces- 
sary  for  this  investigation  led  to  the  conclusion  that  some  place  within 
the  infected  district  should  be  selected  where  the  necessary  laboratory 
facilities  could  be  obtained,  and  irom  which  it  would  be  possible  to 
reach  the  affected  animals  before  it  would  be  too  late  to  make  the  desired 
observations. 

Id  carrying  oat  this  plan  arrangements  were  mode  with  the  anthori- 
tiefl  of  the  State  experiment  station  at  Auies,  Iowa,  whereby  the  use 
of  their  bacteriological  laboratory  was  obtained.  Further  assistance 
was  afforded  by  the  cooperation  of  Drs.  Stalker  and  Niles,  of  the  veteri- 
nary depai'tment.  Dr.  Nilea  assisted  in  many  of  tbe  post-mortems  and 
in  the  laboratory  work.  Through  the  kindness  of  Professor  Wilson, 
director  of  the  station,  a  notice  of  the  intended  investigations  was 
inserted  in  nearly  all  of  the  county  papers  aud  all  of  the  at^ricultaral 
joaruals  of  Iowa,  requesting  that  notice  of  all  outbreaks  of  this  disease 
shonld  be  promptly  sent  to  the  State  experiment  station.  About  one 
hundred  letters  were  also  sent  by  tbe  chief  of  the  Bureau  of  Animal 
Industry  to  cattle  raisers  who  had  replied  to  the  circular  letter  of  the 
year  before,  asking  them  to  report  promptly  any  outbreak  of  cornstalk 
disease  in  their  locality,  as  steps  were  being  taken  to  inquire  into  its 
cause  ^nd  means  of  prevention.  Through  these  arrangements  it  seemed 
highly  probable  that  the  opitortunity  would  bo  given,  in  view  of  the 
extensive  losses  previously  reported,  to  make  careful  observations  on 
a  considerable  number  of  affected  animals  both  before  and  after  death. 

Notwithstanding  these  preparations,  it  was  found  to  be  impossible 
to  receive  notice  of  the  appearance  of  tlie  disease  and  to  reach  the 
infected  herd  before  the  disease  was  over  and  the  dead  animals  in  sev- 
eral instances  advanced  in  post-mortem  changes.  The  disease  usually 
occurred  from  100  to  300  miles  from  Ames,  and  as  word  was  not  sent 
until  one  or  more  deaths  had  occurred,  and  then  by  mail,  it  is  evident 
that  with  the  utmost  promptness  from  one  to  four  days  must  elapse 
after  tbe  time  of  the  first  death  until  tbe  examination  was  made.  It 
is  a  siguiflcaut  fact  that  in  1S92-93  only  one  outbreak  occurred  near 
Ames,  and  in  this  instance  one  of  tbe  two  animals  that  died  was 
found  dea<l  and  the  other  was  sick  but  two  hours.  However,  several 
outbreaks  were  visited,  aud  i)ost-mortem  examinations  were  made  on 
a  number  of  animiUs  within  a  few  hours  after  death. 

The  method  of  investigation  followed  in  1892  was  to  make  carefiil 
postmortem  examinations,  to  make  a  large  number  of  cultures  from 
the  different  organs  of  all  the  animals  that  were  in  a  suitable  condi- 
tion, to  preserve  in  alcohol  or  Miiller's  fluid  pieces  of  the  tissue  for 
microscopic  examination,  and  to  take  to  tbe  laboratory  at  Ames  large 
pieces  of  the  organs  for  microscoi>ic  study  while  they  were  in  fresh 
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eondition,  and  for  iidditional  cnltures  wh«a  deemed  advisable.  A 
large  number  of  cover-glasa  i>t'eparation8  from  the  blood '  and  various 
orgaos  were  also  made  at  tUe  post-mortem,  aud  subsequently  stained 
and  examined  microscopically. 

lu  1893  Dr.  F,  L.  Kilbonie  investigated  several  outbreaks  of  the 
disease  iu  Iowa.  He  made  tlie  ]>ost-mortems,  and  sent  cultures  and 
tissues  to  the  laboratory  of  the  Bureau,  where  they  were  carefully 
examined.  Although  this  method  was  attended  with  many  disadvan- 
tages, it  was  in  a  measure  quite  satisfactory. 

From  the  symptoms  of  tiiis  disease  reported  in  1892,  the  iwssibility 
of  its  being  an  aftection  of  the  nervous  system  resembling  rabies  to  a 
certain  extent  was  suggested.  This  theory  was  strengthened  by  the 
existence  of  a  disease  among  cattle  at  Oreen,  Iowa,  in  the  fall  of  1892, 
which  could  not  be  differentiated  from  rabies  by  the  symptoms  mani- 
tV"ated  or  by  rabbit  iuoculatious,  and  in  which  a  history  of  a  dog  bite 
could  not  be  obtained.  (See  page  71.)  The  determination  of  this  point 
by  rabbit  iuoculatious,  the  repetition  of  the  bacteriological  work,  and 
the  carrying  out  of  certaiu  feeding  experiments  for  the  purpose  of 
testing  tlie  exteut  of  the  infection  iu  the  cornfields  where  the  disease 
occurred  were  the  lines  of  investigation  followed  in  1893. 

The  absence  of  recorded  data  on  this  disease  has  led  to  a  Romewhat 
detailed  account  of  the  conditions  under  which  the  various  outbreaks 
occuried,  and  the  appearances  fomid  upon  post-mortem  examination 
of  certain  of  the  animals.  In  the  history  of  the  outbreaks,  as  well  as 
all  facts  relating  to  the  individual  animals  prior  to  the  post-mortem 
examinations,  we  must  rely  necessarily  upou  the  statements  of  the  own- 
ers who  were  carefully  questioned  concerning  them. 

OUTBREAK  NO.  I, 

This  outbreak  occurred  on  the  farm  of  Mr.  John  Bixler,  located  abont 
3  miles  west  of  Red  Oak,  Iowa.  Mr.  Bixler  had  about  70  animals 
(calves,  cows,  and  steers)  which  had  pastured  on  prairie  laud  daring 
the  summer.  About  the  1st  of  November  the  cattle  were  turned  into 
cornstalk  and  clover  fields  (20  acres  of  each).  For  the  first  six  days 
they  were  allowetl  to  remain  daily  in  these  fields  one  and  one-half  hours 
iu  the  morning  and  the  same  time  during  the  afternoon.  After  six 
days  they  were  allowed  to  ruu  in  the  cornstalk  field,  meadow,  and  pas- 
ture at  will.  It  was  observed,  however,  that  they  remained  almost 
entirely  in  the  cornstiilk  and  clover  fields.  All  the  fields  were  on 
upland.    The  cattle  had  plenty  of  salt  and  well  water. 

November  11  the  cattle  were  yarded  for  dehorning  purposes,  and  each 
animal  was  noti<^e<l.    They  all  appeared  to  be  well.    On  the  following 

'In  uilititiou  to  these,  fVeali  preparations  of  blooil  were  mode  and  Heated,  bo  that 
tbey  ciiiild  Ite  examineil  iuicroN<;opican;  liefore  drying.  It  was  fuiind  that  white 
was  coQld  be  nsed  with  much  Hiicceiis  iu  sealing  those  iiiounto.  Blood  could  be  kept 
fteah  fur  from  eighteen  to  thirty  honni  by  this  plan. 
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morning  a  2-year-ol(l  steer  was  fonnd  lyiDg  in  a  natariil  position, 
exueptiug  th«  head  which  rested  on  the  grouud  and  nibred  coutina- 
allf  trom  side  to  side.  He  coald  not  be  induced  to  get  up.  The  i^st 
on  the  grass  showed  that  he  had  not  tioandered  about.  He  remaiued 
in  this  positiou  tbrougbont  the  day  and  died  early  in  the  night. 

November  14,  the  cattle  were  driven  to  water  about  11  o'clock  in  the 
morniog.  A  2- year-old  steer  was  observed  to  tarry  behind  the  others. 
At  3  o'clock  he  was  fouad  lying  iii  a  dying  condition.  He  was  very 
much  bloated,  and  died  without  struggling.  No  other  cattle  died, 
nlthough  they  continued  to  ran  in  the  same  fields.  Notice  of  this  out- 
break was  not  received  for  three  days  atter  the  last  denth  had  occurred. 
Owing  to  the  fact  that  the  animals  had  been  skinned  immediately  nfter 
death,  aiul  that  the  temperature  had  been  below  freezing,  the  postmor- 
tem  changes  were  not  so  far  advanced  as  would  ordinarily  be  expected. 
They  were  examined  November  18. 

No.   1  (STBEB   2   TEARS  OLD). 

This  animal  bad  b«eii  dead  five  days  and  wa«  mnch  bloated.  BraiD  appeared  to 
1)e  normal;  no  evidence  of  coDgCBtion.  There  was  a  slight  pigmentation  of  (he  pia' 
over  the  frontal  lobes.  Firat  and  acoond  atom  achs  were  normal.  Third  stomach  ver; 
hard;  conlil  be  dented  with  the  thumb  only  ivitb  difficulty;  contents  very  dry; 
mucosa  gloughed  olf  (probably  due  to  post-mortem  changes).  The  mucosa  of  the 
true  stomach  deeply  reddened  In  places,  apparently  line  to  blood  extra vtisntian. 
The  mucosa  of  the  duodenum  and  upper  jejumim  redduued,  sprinkled  with  hemnr- 
rhHg;ic  srene,  and  covered  with  a  muco- purulent  substance.  The  edges  of  the  folds 
of  the  mucosa  in  the  cscnm  and  colon  also  reddened.  Kectnm  appeared  to  be  normal. 
Liver,  spleen,  and  kidneys  discolored  and  soft,  dae  largely  to  decomposition.  Lym- 
phatics normal.    No  hepatization  of  the  lungs. 

No.  2  (STEBH  2  YEARS  OLD). 

This  animal  had  been  dead  nearly  four  days.  He  was  bled  while  in  a  dying  con- 
dition, and  consequently  the  post-mortem  changes  n-ere  less  advanced  than  in  No.  1. 
The  brain  was  pale;  small  amount  of  pigment  over  frontal  lobes.  The  third  stomnch 
was  Brm;  contents  dry.  The  fonrth  stomach  and  intestines  showed  more  intense 
congestion  than  In  No.  1;  no  hemorrhages.  Gall  bladder  contained  cnnsidernble 
thick,  viscid,  grcenisli-yellow  bile.  Kidneys  pale.  Spleen  and  lymphatics  appeared 
to  bo  normal.     Liver  reddened;  edges  rounded.     Luugs  not  dissHsed. 

Bacteriological  examination  .—Ciilturei  were  made  from  steer  No.  2  only.  Tubes  of 
agar  were  inoculated  with  pieces  of  the  brain,  liver,  and  kidney.  The  tubes  inocu- 
lated from  the  Itidney  remained  clear.  The  others  developed  into  pure  cnlturcs  of 
Bacillus  coli  commuait.  A  rabbit  inoculated  subcutaneoiisly  withO,.')  c,  c.  of  a  bou- 
illon culture  remained  well.  This  organism  was  studied  carefully,  bnt  found  to  t>os- 
Bess  no  properties  unusual  for  the  colon  bacillus. 

Cover-glass  preparations  were  made  from  the  various  organs  at  the  antopsy.  Those 
made  from  the  kidney  and  liver  contained  putrefactive  bacteria.  In  other  prepara- 
tions no  bacteria  were  discoveTe<l. 

Microacopic  etamittaiion.—So  microscopic  examination  was  made  of  the  organs 
from  No.  1.  The  brain,  liver,  and  kidneys  in  No,  2,  oxamiued  in  a  fresh  condition, 
showed  advanced  post-mortem  changes.     There  was  an  abnormal  amount  of  blood 

'This  pigmentation  is  not  uncommon  in  healthy  cattle,  as  determined  by  the 
eiaminatioii  of  the  brains  of  a  large  number  of  animals  slaughtered  for  beef. 
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in  the  liver,  cell  nuclei  -risible,  cellular  protoplasm  ffrannlar.  Epitbeliam  of  the 
kidneys  granular.  Stained  sections  of  the  liver  from  pieces  hardened  in  alcohol 
esliibited  a  graunlar  condition  of  the  cella;  the  nuclei  were  brolteti  up  lint  their  ont- 
line  was  iincbangetl.  There  were  few  free  nuclei.  Iii  areas  involving  a  variable 
number  of  lolinles  the  intralobular  capillaries  were  distended  with  blood,  the  liver 
cells  being  separated  f^ODi  each  other,  Tbe  blood  engorgement  was  more  ioteoee  in 
the  inner  zones  of  the  lobules.  In  similar  nections  of  the  kidne;  a  few  of  the  capil- 
laries weredistended  with  blood.  Epitheliam  granular  (probabl;  due  to  post-mortem 
changes). 

In  sections  of  both  liver  and  kidney  stained  with  aniline  d;es  a  few  putrefactive 
bacteria  were  observed. 

OUTBREAK  NO.  2. 

Mr.  B.  E.  Francis,  resuling  near  Wales,  Iowa,  lost  one  Leiftr  in  a  corn- 
stalk field.  October  29  Mr.  Francis  turned  56  cattle  in  a  cornstalk  field 
for  about  two  hours,  when  they  were  returned  to  the  pasture.  There- 
after the  cattle  were  in  tbe  field  continuously,  and  altboagh  they  had 
access  to  a  meadow  they  were  observed  to  remain  in  the  cornstalks 
most  of  the  time.  The  corn  was  on  upland.  There  was  an  unusually 
small  amount  of  smut.  Tbe  cattle  had  plenty  of  salt  and  well  water. 
Kovemher  1,  three  days  after  the  animals  were  turned  into  the  corn- 
stalk Held,  a  heifer  appeared  to  be  dull,  and  the  next  morning  she  was 
found  dead.  She  was  examined  by  Mi.  Francis,  who  found  the  rumen 
full  and  quite  hard.  No  other  lesions  were  noticed  by  him.  The 
remaining  cattle  continued  to  run  in  the  cornstalk  field,  but  no  other 
deaths  occurred. 

OITBRKAK  KO.  3. 

This  outbreak  occurred  on  a  farm  worked  by  Mr.  L.  W.  Williams, 
located  3^  miles  from  Ames,  Iowa.  Mr.  Williams  had  13  acres  of  com. 
It  was  on  upland  with  the  exception  of  a  low,  tile-drained  area  of 
about  one-fourth  acre  whicli  was  said  to  have  been  wet  during  tbe 
spring  and  early  summer.  On  this  area  the  com  was  small,  but  was 
said  t«  have  had  a  good  color.  Tbe  corn  throughout  the  field  was  thin 
(few  stalks  in  each  bill)  and  the  stalks  large.  There  was  very  little 
smut. 

November  22,  Mr.  Williams  turned  seven  cattle,  all  in  good  condi- 
tion, into  the  cornstalk  field.  Tbe  herd  was  composed  of  two  cows,  one 
3-year  old  and  four  2-year-old  heifers.  The  cattle  were  left  in  the 
field  all  day,  but  yarded  at  night  without  food.  They  had  plenty  of  well 
water,  but  no  salt  until  November  26.  For  the  first  two  days  they  had 
access  to  a  millet  field,  after  which  tbey  had  no  food  other  than  the  corn- 
stalks. Prior  to  turning  the  cattle  into  this  field  they  bad  been  in  a 
clover  meadow.  The  animals  did  well  and  no  ill  effect  was  observed 
until  November  27,  when  a  2-year-old  heifer  was  found  dead. 

November  2(1.  the  3-year-old  heifer  was  apparentlj'  wvll  at  5.30  a.  m. 
About  7  o'clock  nhc  was  found  resting  sqnarely  on  her  knees,  the  head 
extended  and  resting  on  the  ground.  She  wa.i  frothing  at  the  month 
and  groaning  as  if  in  great  distress.     Mr.  Williams  said  that  blood 
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oozed  from  the  aims  and  vagina  before  death.  She  did  not  get  ap, 
dyiug  about  9  a.  in.,  two  hoars  after  she  was  first  observed  to  be  sick. 
The  antopsies  were  made  on  both  animals  in  the  afternoon  conjointly 
with  Drs.  Kilborne  and  Niles. 

The  remaining  animals  were  kept  out  of  the  cornfield  for  a  few  days, 
after  which  they  were  returned  without  farther  loss.  Mr.  Williams 
had  never  before  lost  cattle  with  this  disease,  and  so  far  as  could  be 
learned  no  other  animals  had  died  in  that  neighborhood  while  feeding 
in  cornstalk  fields. 

Hogs  which  fed  on  the  carcasses  of  the  dead  animals  remained  well. 

No.    3    (A   2-VEAR-OLD   HBIPER). 

TbJB  auimal  was  found  dead  November  27;  examined  in  the  aftemooD  of  Novem- 
ber 28.  The  post-mortem  changes  were  considarably  adranced.  The  spleen  was 
■ligbtly  enlarged ;  a  blood  clot  between  the  epleeu  and  the  romen  extended  over  au 
area  1  by  6  inchM  in  diameter.  The  stomaeb  and  inteslinca  tbiougbout  appenreil  to 
be  Donmal.  No  impaction  of  the  third  stomach.  FlbTous  tufts  oti  the  entnl  stirfuee 
of  the  omentum  reddened  ftom  capillary  injection.  Liver  diacoloreil  by  post-mortem 
ebangas;  no  bomorrhagee  obaervable.  Abont  100  c.c.  of  clear,  viscid,  redilieb-colored 
bile  in  the  gall  bladder.  A  few  punctiform  bemoTrhages  bezieatb  the  capsule  of  the 
kidney;  the  blood  veMela  of  the  cortex  slightly  injected.  The  bladder  was  empty. 
Ljmpfaatio  glands  contained  a  few  small  hemoirhagea.  Liings  normal.  Punctiform 
hemorrhages  beneath  the  epicardium  over  both  ventricles.  No  blood  extravoeations 
detected  beneath  the  eiidocardiom.  Several  hemorrhagic  areas  along  the  aorta.  The 
brain  was  normal  in  color  and  consistency. 

Baei«riologieal  ezonlnafion,— A  tuba  of  agar  and  one  of  boaillon  were  inocalated 
with  email  pieces  of  the  liver,  and  a  Cabe  of  agar  was  inoculated  from  the  kidney. 
The  tnbe  inoculated  with  tbp  kidney  remained  clear.  Those  i not' u luted  with  the 
liver  developed  into  pure  cultures  of  a  micrococcus.  It  possessed  no  pathogenic 
properties  as  determined  by  rabbit  inoculations. 

Cover-glass  preparations  were  made  from  the  liver,  spleen,  ki<1neyg,  and  blood. 
Those  made  Irom  the  epleeii  showed,  when  properly  stained,  putrefactive  bact«ria. 
No  bacteria  could  be  detected  in  the  others. 

Xicrotccpie  eranination. — The  changes  that  hod  taken  place  in  the  tissues  after 
death  were  so  well  marked  that  oiaminations  were  made  of  the  kidney  and  liver 
only  in  the  fresh  condition.  The  parenchymatous  tissue  was  granular,  nuclei  not 
dietinct.  In  sections  cut  by  the  paraffin  method  the  kidney  exhibited  no  well- 
marked  abnormal  change.  The  nnclei  of  the  tubular  epithelium  were  quite  distinct, 
but  the  cells  were  slightly  swollen,  and  their  free  surfaces  Komen-hut  broken;  the 
outline  remained  intact.    The  intralobular  blood  epacos  weru  filled  with  blood. 

No.  4  (A  3-VEAR  OLD  Hkifbr). 

The  examination  was  made  about  fonr  honrs  after  death.  The  nnimal  had  been 
skinned,  but  the  iutemal  organs  were  not  cold.  Considerably  bl<iatcd,  snid  to  be 
poet-mortem. 

The  spleen  was  enlarged  to  fully  twice  its  nonual  size.  Hemorrhage  between  cap- 
sule arid  peritoneum  extending  over  irregular  areas,  covering  about  one-third  of  the 
entire  ental  turfece  of  the  organ;  pnlp  soft  and  of  a  uniform  deep-red  color;  mot- 
ptghian  bodies  were  visible. 

There  was  considerable  light  straw-colored  <«dema  about  the  peritoneal  attach- 
ments of  the  liver,  the  adjacent  coils  of  the  duodenum,  and  the  gall  bladder.  The 
liver  was  mnch  enlarged ;  edges  rounded.  The  entiri'  surface  was  mottled  with  pur- 
plish-black hemorrhagic  areas  varying  flrom  1  to  10  nun.  in  diameter;  frequently 
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thejr  wen  conflaent.  The  interreDing  area  waa  of  a  deep  reddiBh  ooIot  mottled  with 
hemorrhaglo  lofarcM  varyinf;  from  1  to  6  mm.  iu  diameter.  Acini  iudlgtinct;  pareu- 
cb.vmaeiwilf  broken  dovru.  .\l>oiit200c.c.nf  a  clear,  not  viaoid,gre«tiii])-yi.'llon  bile. 
Beneath  thenmc^oaaof  tbegall  bladder  were  several  Bmall  ureas  of  blood  extra vaaation. 

Tbe  kidneys  were  sligbtly  enlarged;  beufatli  tlie  capaule  there  were  a  consider- 
able number  of  piiDctifurm  hemorrhages.  Capmila  normal.  Cortex  tbiokened  and 
the  blood  vesBelB  ioiected;  luodiillary  portion  appareutl;  onrmal.  Considerable  hem- 
orrhage between  the  kidnej  tissue  proper  aod  the  connective  tiasue  of  the  pelvis. 

The  contents  and  conditions  of  the  mncoaa  of  the  rumen  and  recticnlum  normal. 
The  contents  of  the  omasum  iinusnally  soft.  Mucosa  normal.  The  mncosa  over  a 
few  of  the  folds  of  the  abomaeiim  congested,  otherwise  normal.  Iu  the  duodenum 
extending  from  the  stomach  for  a  distanre  of  3  to  4  feet  the  mucosa  wan  sprinkled 
with  piinetiform  hemorrhages,  likewise  aimilar  areas  in  the  Jejunum.  Iu  the  ileum 
and  cieciim  were  several  areas  of  rongention.  Colon  aud  rectum  normal.  Small 
blood  clots  in  the  uterus.  Bladder  euiptf.  The  mesenteric  glands  have  hemorrhagic 
areas  usually  in  the  cortei,  but  in  a  few  the  medullarj*  portion  was  involved.  Lungs 
normal. 

Heart  of  normal  size.  The  blood  vesBels  of  the  epicardinm  injected  and  blood 
extravasations  along  the  course  of  the  vessels  which  give  the  heart  mnscle  a  reddish 
(bloody)  appearance.  In  the  ndventitia  of  the  aorta  were  a  large  numl<eT  of  blood 
extravasations.  These  extended  nt  irregnlar  intervals  from  the  heart  to  the  dia- 
phragm. The  extravasations  were  more  numerous  over  the  auriiles,  beneath  the 
endocardiam,  a  large  number  of  blood  extravasations  varying  from  mere  points  t« 
areas  a  centimeter  in  diameter,  many  of  them  confluent.  In  the  right  ventricle 
extravasations  covered  about  four-fifths  of  the  entire  surface.  Iu  the  left  ventricle 
a  considerable  area  of  its  endocardium  and  auricle  was  hemorrhagic.  Upon  section 
the  heart  muscle  of  the  right  ventricle  was  fouud  tu  be  hemorrhagic  for  nearly  one- 
third  of  its  thickness,  and  in  a  few  areas  It  extended  entirely  through  tbe  veotrie- 
nlar  wall.  A  considerable  number  of  blood  extravasations  in  the  mu»cles  of  tbe 
left  ventricle.  Several  areas  of  the  endocardium  were  of  a  grayish  color.  The 
blood  in  the  heart  and  aorta  was  dark  and  firmly  clotted- 
Considerable  hemorrhage  was  found  over  about  four-fifths  of  the  surface  of  the 
cerebellum  and  extending  down  between  the  cerebellom  and  cerebrum.  The  blood 
was  between  the  pia  and  the  brain  substance.  The  blood  vessels  over  the  cerebrum 
were  deeply  injected;  no  hemorrhage.  On  section  blood  oozed  f^m  the  cut  ends  of 
the  smaller  blood  vessels. 

Bacteriologinal  eiam  in  a  lioN. —Tubes  of  agar  and  those  uf  either  t>ouillon  or  glycerin- 
agar  were  inoculated,  at  the  time  of  the  cxamiiiatiiiu,  from  the  blood,  brain,  liver, 
spleen,  kidney,  and  heart  muscle.  Large  pieces  of  the  various  organs  were  taken  to 
the  laboratory  iu  sterilized  Jars.  From  these,  duplicate  cultures  were  made  on  the 
following  morning. 

The  cultures  made  from  the  liver,  spleen,  kidney,  and  one  or  more  of  those  made 
^om  each  of  the  other  organs  remained  clear  for  several  weeks,  during  which  time 
they  were  shipped  from  Ames,  Iowa,  to  Washington,  D.  C.  Snbeerguently  a  few  of 
them  developed  cultures  of  various  species  of  saprophytic  bacteria.  The  tubes  of 
agar  inoculated  with  the  heart  muscle,  the  blood,  aud  brain  developed  into  cultures 
of  various  bacteria  within  three  days.  The  culture  from  tbe  blood  was  impure.  By 
means  of  agar  plates  two  bacilli  were  isolated  and  subsequently  carefully  studied. 
They  possessed  no  pathogenic  properties  and  resembled  iu  their  cultural  characters 
ordinarily  observed  saprophytic  organisms.  The  agar  tube  inoculated  with  the 
heart  muscle  contained  a  pure  culture  of  a  nonpathogenic  motile  bncillns.  The  agar 
caltnre  from  the  brain  contained  a  streptococcus. 

The  agar  culture  from  the  kidney  developed  after  several  weeks  into  a  pore  culture 
of  a  motile  bacillus.  It  was  carefully  studied,  liut  found  to  be  of  no  pathogenic 
importance  as  far  as  could  bo  determined  by  inoculations  into  experimental  animals. 
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A  Urge  nnmber  or  cover-glau  prepar&tioiiB  \rme  inacle  from  eacli  of  the  organs 
and  Huliae<]uetit1y  atatDetl  \>y  rarionx  metboda  for  tbe  pitrpoae  of  tIemoDst rating  bec- 
tcri.i,  bat  with  Degatire  reaalts.  The  subaeqiient  examiniition  of  aectioiie  of  the 
variiiiia  tiasDes  pre««rved  id  alcohol  and  stained  for  bacteria  gave  similar  reanltB. 

MiiTotcopic  examinalion. — Sections  and  teased  prvpa rations  of  all  of  the  organs  of 
this  aninial  were  eiamtoed  in  a  fresh  condition.  Tlie  nearness  of  the  animal  ti>  the 
l.tl>oTatorv  rendered  this  examinution  uDueually  favorable.  The  lesions  discovered, 
bowever,  wore  vnry  slight.  The  iiver  cells  were  usoallj-  somewhat  grsDiilur,  and 
surrounded  by  a  large  number  of  red  blood  corpusch'K,  which  filled  tbe  intralobular 
blood  Hparea,  The  nuclei  were  visible  but  broken  np,  giving  to  each  tbe  appearance 
of  an  area  more  or  less  thickly  sprinkled  witb  deeply  stained  points,  Cbanges  could 
not  be  detected  in  the  interlobular  tissue.  The  spleen,  lymphatics,  and  brain  did 
not  show  abnomiAl  cbanges  in  the  cellular  elements.  The  blood  was  very  oarefnlly 
examined  in  fresh  preparations.  The  corpuscles  appeared  to  be  uornia].  lu  tbe 
stained  sections  of  the  organs  preserved  in  alcohol  and  MUller's  fluid  and  cut  by  the 
paraffin  method  the  engorgement  and  rupture  of  the  blood  vessels  (capillaries)  was 
more  distinct.  In  the  liver  nnd  heart  raascle  tbis  was  eHpecinlly  well  marked.  In 
tbe  liver  the  blood  engorgement  was  intense  in  tbe  central  zone  of  the  lobule.  Tbe 
outlioes  of  tbe  nuclei  were  not  altered.  In  certain  limited  areas  free  naclei  were 
observed. 

The  parenchyma  of  the  kidneys  appeared  to  tie  normal.  In  certain  limited  areas 
the  capillartcs  were  dislende<l  witb  blood. 

In  the  heart  muscle  the  capillariefl  were  injected  about  the  bemorrhagic  areas. 
Tbe  normal  markings  of  the  heart  muscle  in  the  thin  areas  were  not  effaced,  tbe 
lesions  being  confined  to  tlie  capillaries. 

OUTBREAK  HO.  4. 

This  outbreak  occarrei]  on  tbe  farm  of  Mr.  8.  P.  Miller,  wlio  resided 
aboQt  5  miles  northeast  of  Red  Oak.  Mr.  Miller  had  H  acres  of  com, 
all  on  high  land.    The  com  was  good,  bat  there  was  conmderable  Bxant. 

Mr.  Miller  stated  that  on  November  15  he  turned  2i  cattle,  mostly 
calves  4  to  7  months  old,  into  tbe  cornstalk  field.  For  several  weeks 
prior  to  this  tbey  had  been  on  clover  pasture.  For  the  first  tlirce  days 
tlie  cattle  were  allowed  to  remain  iu  tbe  cornstalks  for  about  three 
hoars  daily.  They  received  salt  once  a  week  and  were  supplied  with 
plenty  of  fresh  well  water.  They  were  allowed  to  run  at  will  in  a 
clover  meadow  adjoining  the  conistalk  field  and  appeared  to  do  well 
for  eight  days  when  they  began  to  die. 

November  23,  eight  days  after  the  cattle  were  turned  into  the  corn- 
stalk field  a  calf  was  fonnd  dead  and  much  bloated,  with  froth  abont 
the  mouth  and  nose. 

November  24,  a  yearling  was  found  dead.  It  had  taken  water  twice 
and  appeared  perfectly  well  the  day  before. 

November  26,  a  calf  was  found  unable  to  get  up.  It  a|»peated  to  be 
stiff  and  could  move  only  with  difficulty.  It  appeared  to  suffer  very 
much;  head  down  and  eyes  rolled  up.  It  kicked  considerably,  and 
was  shot  in  the  afternoon  to  relieve  its  suffering. 

November  29,  a  calf  was  found  sick  in  the  morning.  It  appeared  to 
be  ''crazy,"  butted  its  bead  against  boxes,  and  made  desperate  efforts 
to  get  out  of  the  barn.     It  laid  down  in  tbe  foreiioou  and  could  not 


get  ap.  A  part  of  the  time  it  remained  qaiet,  but  at  times  it  kicked 
aud  bellowed  as  if  in  great  distress.  In  the  afternoon  there  vas  a  nor- 
mal passage  of  the  bowels.  It  ate  nothing.  At  night  it  was  killed  by 
a  blow  on  the  head  to  relieve  its  suffering. 

After  the  death  of  the  fourth  animal  the  remaining  cattle  were  taken 
out  of  the  cornstalk  field  and  turned  into  a  similar  field  on  the  opposite 
side  of  the  road,  where  they  remained  well.  Several  horses  were  left 
in  theinfect«d  Held,  none  of  which  took  the  disease  Word  was  received 
of  this  outbreak  at  Ames  November  28.  November  30  we  made  an 
examination  of  these  animals,  but  owing  to  wRrm  weatberthe  post- 
mortem changes  were  too  far  advanced  in  all  but  the  last  to  make 
examinations  of  any  value  except  to  determine  that  the  lungs  were  not 
hepatized. 

No.  6  (A  Cali 


It  had  beea  dead  abont  fourteen  lionra  and  was  ronsiderably  bloated,  bat  in  good 
coDditioD,  Tbn  post-mortem  changes  weT«  flight.  The  capttule  of  the  tiplcea  n-As 
apparently  alightl.v  thickened ;  pulp  eoft.  The  capBulea  and  size  of  the  kiilnejFi  were 
noTinal;  cortex  reddened,  due  to  injection  of  blood  vesselB.  CoDaidelahle  blood 
escaped  rrom  the  nmall  vessels  on  seetiOD.  Abont  750  c.  c.  of  clo!id;  nrine  in  the 
bladder.  Liver  of  normal  size.  Centers  of  theaciui  of  a  deep  reddish  color;  periph- 
ery pale.  Considerable  blood  escaped  on  section.  Interlobular  tissue  npparcntlf 
norma].  About  100  o.  c.  of  clear,  dark,  viscid  bile  in  gall  bladder.  Contents  aud 
mncosa  of  tlie  Rrst,  second,  and  third  Btomaehs  normal.  The  contents  of  tlie  omasum 
dry,  but  not  impacted.  The  blood  vessels  in  the  duodenum  were  iiijecfi^l  iu  arena 
for  a  distance  of  about  4  feet.  Mucosa  of  the  ileum  deeply  re<\ileiit'd ;  contents 
normal.  Id  the  mucosa  of  the  cmrnm,  colon,  and  rectum  were  areas  in  which  the 
bloodvessels  were  deeply  injected;  contents  normal.  Lymphatics  normal.  Heart 
aud  lungs  normal.  Brain  not  examined  ou  account  of  injury  produced  in  killing 
the  auimal. 

Bacteriological  acaminaiioit. — Tubes  of  agar  were  inoculated  with  small  pieces  of 
the  liver,  spleen,  sod  kidney,  and  wHb  several  loops  of  the  heart  blood.  Abont  20 
o.c.  of  the  blood  were  taken  from  the  heart  liy  means  of  a  eterile  pipette  and  trans- 
ferred to  a  sterile  cotton -plugged  tnbe.  It  remained  sterile.  The  tubes  of  agar 
inoculated  with  the  Bploen  developed  into  pure  cultnres  of  a  motile  bacillns.  One 
of  the  tubes  inoculated  with  the  blood  developed  into  a  pure  culture  of  a  motile 
bacillus  belonging  to  auother  species.  These  bacilli  were  carefully  stndied  and  found 
to  produce  no  pathogenic  elTect  on  rabbito.  The  other  tul>ea  of  media  inoculated 
ttota  this  animal  remaiued  clear. 

A  large  number  of  cover-giass  preparations  from  the  different  organs  and  blood 
were  made.  They  were  carefully  stained  and  examined,  but  no  bacteria  or  other 
microorganisma  were  discovered.  The  same  results  were  obtained  from  sectione  of 
the  kidney  and  liver  stained  for  bacteria. 

MicTotcopic  eiaminatioa.— Before  it  was  possible  to  reach  the  laboratory  the  tissues 
taken  from  this  case  were  too  much  decomposed  for  examination.  The  aectiona  of 
the  kidney  and  liver  from  pieces  of  thoiw  organs  preserved  in  alcohol  anil  Milller's 
■  fluid  were  carefully  stained  and  examined.  The  kidney  showed  a  slight  injection 
of  the  capillar ies  in  circumscribed  are^.  The  liver  showed  in  certain  aroas  exten- 
sive engorgement  of  t!io  intralobular  blood  spaces.  In  these  spaces  were  a  few  free 
nuclei,  and  the  liver  cells  were  separated  from  each  other.  No  appreciable  change  of 
the  interlobnlar  connective  tissne.    The  spleen  appeared  to  be  normal. 
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OUTBREAK  NO.  5. 
This  outbreak  occurred  on  the  farm  of  Mr.  C.  Johnson,  of  Tyiier. 
He  bad  t^ro  fields  of  corn.  One  of  them  containe<l  10  acres  of  upland 
and  2  acres  of  rather  low,  moitst  ground,  and  the  other  contained  45 
acres  of  upland  and  W  acres  of  low,  wet  ground.  The  com  on  all  the 
upland  was  very  good;  that  on  the  lowland  was  "snapped"  early  in 
the  fall  and  fed  to  cattle  in  thefee<l  yard,  all  of  which  remained  well. 

October  31,  1892,  Mr.  Johnson  turned  22  cattle  into  the  12-acre  corn- 
stalk field.  Prior  to  this  the  cattle  had  been  on  pasture  land.  Before 
tnruitig  them  into  this  field  they  were  all  dehorned.  On  the  morning 
of  November  1  a  steer  was  found  dead.  The  cimse  of  death  in  this 
animal  was  attributed  to  the  dehorning  the  night  before,  as  the  hem- 
orrhage was  extensive  and  the  weather  severe.  No  other  deaths 
occurred  while  the  cattle  remained  in  this  field. 

November  19,  the  cattle  were  turned  from  the  12-acre  field,  together 
with  10  horses,  into  the  60-acre  cornstalk  field. 

November  20,  a  3- year-old  beifer  and  a  yearling  steer  were  found  dead. 
Both  of  these  animals  appeared  well  the  night  before. 

November  25,  two  cows  and  two  steers  were  found  dead.  One  of 
the  steers  appeared  to  be  "crazy  and  blind"  the  night  before.  The 
ground  about  the  deail  animals  showed  that  they  had  rubbed  their 
heatls  to  and  fro  on  the  ground  and  that  one  of  them  liad  struggled 
considerably.  Two  of  these  animals  were  examined  by  a  butcher,  who 
stated  that  "the  blood  was  a  little  dark,  otherwise  there  was  no  dis- 
ease." Mr.  Johnson  opened  the  heart  and  found  dark  colored  clots  of 
blood. 

November  25  to  27,  the  remaining  cattle  were  kept  out  of  the  corn- 
stalk field. 

November  28,  they  were  allowed  in  the  cornstalk  field  for  about  three 
hours. 

Novembec  29,  they  were  in  the  cornstalk  field  all  day. 

November  30,  a  3-year-old  beifer  which  appeared  to  be  well  early  in 
the  morning  was  found  lying  down  about  7  o'clock  and  unable  to  get  up. 
She  bellowed  and  kicked  a  great  deal.  When  quiet,  the  legs  were 
extended  from  the  body  and  the  tongue  protruded  from  the  mouth. 
3he  died  two  hours  later. 

Notice  Of  this  outbreak  was  received  at  the  experiment  station  at 
Ames,  December  1.  In  company  with  Dr.  W.  B.  Niles  I  made  a  post- 
mortem examination  on  the  dead  animal  (last  to  die),  and  carefully 
ius]>eGted  the  cornfield  in  the  afternoon  of  the  following  day.  Nothing 
was  found  to  arouse  suspicion.  ArrangemenLs  were  made  with  Mr. 
Johnson  by  which  a  feeding  experiment  in  the  infected  field  with  other 
cattle  could  be  made,  but  unforeseen  Incidents  ])reveuted  the  carrying 
out  of  this  plan. 

Mr.  Johnson  kept  his  cows  out  of  this  field  for  some  days,  when  they 
were  returned  without  further  loss. 
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No,  6  (A  3-i-KA«-o(,D  Heifbr). 

This  animal  wiui  examined  about  thirty  lioar)i  after  dentil.  The  orgaonwere  badly 
detoDipcnetl.  The  normal  markings  were  for  the  greater  part  entjrelj  efiaeed. 
There  WQE  uo  evidence  diacerniblo  of  ante-mortem  changiM  in  aoy  of  the  organs. 
The  third  Htomacb  was  rather  soft;  feceij  in  the  rectum  of  nonnal  consiatencf.  The 
liingB  reddened;  uo  hepatization.     Brain  normal  in  cuJor,  lint  quite  soft. 

There  were  10  horses,  all  of  wliicb  remaioed  well,  in  the  cornstalk 
field  with  the  cattle.  Uogs  which  fed  upon  the  carcasses  of  the  dead 
animals  remained  well.  The  facts  thai  the  "snapped"  com  was  fed  to 
fattening  cattle  witboat  producing  any  disturbance  would  indicate 
that  the  death  of  the  animals  was  not  duo  to  feeding  upon  the  few  nub- 
bins of  corn  that  were  inadvertently  left  in  the  field.  It  was  observed 
by  Mr.  Johnson  that  the  cattle  fed  largely  on  the  cornstalks  on  the 
lowland. 

A  large  bundle  of  the  stalks,  mostly  leaves,  was  collected  from  the 
low  ground  and  sent  to  the  laboratory  of  the  Bureau  for  a  chemical 
analysis  and  for  feeding  rabbits.     (See  page  ^.) 

OUTBREAK  NO.  6. 

Mr.  Robert  Johnson,  residing  about  4  miles  from  Mechanicsyille,  lost 
two  steers  after  turning  them  into  a  cornstalk  field.  A  few  others 
were  sick,  but  recovered.  The  history  of  the  outbreak,  as  given  by  Mr. 
Johnson,  is  as  follows: 

Thirty-sercu  cattle,  a  flock  of  abeep,  and  six  horses  were  fed  on  cut 
cornstalks  from  abont  the  Ist  of  October  nntil  the  middle  of  No- 
vember. At  that  time  all  of  the  animals  were  turned  into  a  small 
(3-acre)  cornstalk  field.  They  had  plenty  of  salt  and  well  water.  The 
stalks  were  soon  devoured,  after  which  the  animals  were  fed  on  cnt 
cornstalks  and  tame  hay. 

In  abont  five  days  after  the  cattle  were  turned  into  the  cornstalk 
field,  but  while  they  were  still  feeding  upon  the  standing  cornstalks, 
two  steers  were  taken  sick  and  died  in  four  days.' 

While  sick  the  steers  ate  with  ditBculty,  fix)thed  at  the  mouth, 
appeared  to  have  sore  mouths  and  eye^  and  lost  flesh  rapidly.  They 
exhibited  no  "crazy"  symptoms. 

Sovember  21  a  carload  of  the  cattle  was  shipped  to  Chicago.  Upon 
inspection  at  the  stock  yards  one  of  the  animals  was  rejected  on  acconnt 
of  its  being  "gaunt,"  but  was  sold  to  other  parties.  Soon  after  this 
two  yearlings  and  a  cow  that  were  purchased  and  turned  in  with  the 
remaining  cattle  were  taken  sick,  Theymanifested  the  same  symptoms 
but  to  a  less  degree  than  those  which  had  perished.  When  examined, 
December  3,  they  api>eared  to  have  fully  recovered.  The  horses  and 
sheep  remained  well. 

gut  ion  other  than  the 
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OUTBREAK  NO.  7. 

This  outbreak  occurred  on  a  farm  worked  by  Mr.  Micbael  Coagrove, 
located  about  7  miles  cast  of  Toledo,  Iowa.  Word  of  thia  outbreak 
was  uot  received  until  several  daya  after  tbe  laat  animal  bad  died,  bo 
that  post-morteoi  examiuations  were  not  made.  The  following  facts 
eoiicerniug  the  cattle  were  obtained  from  the  owner; 

The  liiHt  of  October,  21  cattle  were  turned  into  a  cornatalk  field. 
They  remained  well  while  in  thia  field.  November  18  they,  together 
with  6  horses,  were  turned  into  a  cornstalk  field  of  30  acres,  mostly 
ui>land.  Tliey  were  in  the  field  for  only  a  few  hours  each  day  for  the 
first  five  to  eight  days;  tiie  balance  of  the  time  they  were  on  pasture 
land.  They  had  plenty  of  salt,  and  well  water  was  kept  continually 
within  their  rea<;li. 

November  27  a  cow  was  found  down  and  unable  to  get  up.  She  died 
iluriug  the  following  night.  During  the  nest  forty-eight  hours  two 
otlier  animals  died,  after  an  illness  of  about  twelve  hours  each.  Each 
of  the  afTected  animals  appeared  to  be  in  much  distress. 

The  horses  remained  well. 

The  crop  of  corn  was  good.  There  waa  considerable  smut,  all  of 
which  was  picked  and  drawn  out  of  the  field  when  the  corn  waa  gath- 
ered. In  1891  four  steers  were  said  to  have  died  of  this  disease  while 
in  the  trornstalk  field  on  tbe  same  gnmnd.  Mr.  Oosgrove  believed  tlmt 
the  smut  was  the  cause  of  tbe  diseaae,  and  hence  the  precaution  taken 
in  1892. 

OUTBREAK  NO.  8. 

Mr.  C  N.  Heberlee,  of  Stewart,  lost  five  cattle  in  cornstalk  fields 
during  the  fall  and  early  winter.  The  history  of  the  outbreak,  as  given 
by  Mr.  Heberlee,  is  aa  follows: 

About  November  10, 1892,  25  cattle,  mostly  yearlings,  were  turned 
into  a  15-acre  cornstalk  field.  For  tbe  first  few  days  they  were  in  the 
cornstalks  for  only  a  few  hours  each  day,  but  later  they  were  left  in 
them  continuously. 

Sovember  25,  the  cattle  were  transferred  to  a  20-aere  corn-stalk  field. 
Both  of  the  fields  were  on  upland.  There  was  a  moderate  amount  of 
smut  on  the  com.  The  cattle  obtained  water  from  a  small  stream  which 
ran  through  an  adjacent  Held  (creek  bottom).  Rye  had  been  sown  in 
the  cornfield,  which  gave  a  eousiderable  amount  of  green  food.  The 
cattle  had  not  been  salted  since  they  were  turned  into  the  cornstalks. 

December  1,  three  steers  were  found  dejul.  They  were  last  seen 
November  29,  when  they  appeareil  to  be  well.  They  were  examined  by 
Dr.  Kilborne  December  1, 1892.  Owing  to  mild  weather  decomposition 
was  well  advanced,  and  little  could  be  learned  of  the  pathological 
changes.  The  contents  of  the  third  stomach  were  soft.  The  mucosa 
of  the  dnodenum  in  each  case  contained  areas  of  deep  congestion. 
The  lungs  were  uot  hepatized.  All  markings  of  the  liver  and  kidneys 
were  effaced. 
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December  2,  another  steer  (No.  7)  was  found  down  and  nnable  to  get 
op.  It  groaned  ftequently  and  died  about  10  a.  m.  Later  in  the  day 
another  steer  (No.  8)  was  fouud  dead.  He  bad  evidently  been  dead 
for  sometime.  Both  of  the  animals  were  examined  by  Dr.  Kilbome  in 
the  afternoou  of  Deeember  2. 

No.  7  (A  YKUiUNa  Stgbr). 

This  animal  bad  beou  dead  bot  a  few  honrs  and  was  to  good  coaditioo,  not  bloated. 
Tbe  Hpleen  waa  nut  enlarged;  pslp  flnu.  On  tbe  ent*!  sarface  tb«ro  were  aboat 
twenty  deeply  stained  Gbrous  tnfts,  aimilar  to  thooe  foand  on  tbe  omentum  in  caaee 
of  Texas  fever.  Halpigbian  bodies  distinct.  Liver  swollen,  deeply  congested, 
giving  it  a  dark-red  color.  On  section  tbe  acini  appeared  with  dark-red  cnntera 
witb  lighter  peripberies.  Gall  bladder  contained  abont  100  c.  c.  of  clear,  viscid 
bile.  Tbe  cortex  of  tbe  kidneys  was  pole;  medullary  portion  apparently  nonnal. 
Tbe  mucosa  of  tbe  bladder  was  sprinkled  witb  pnnotiform  beraorrbagee.  Tbe 
bladder  contained  about  l.fiOO  o.  c,  of  clear  urine,  wbicb  was  found  to  contain  a 
small  amonntof  albumin. 

The  first  three  stomacbs  were  normal.  Tbe  mucosa  of  the  abomaanm  and  areas 
in  tbe  duodennm  and  jejunum  were  congested.  Ilenm  was  filled  witb  a  pasty  sub- 
stance for  about  8  feet  from  the  lower  end.  The  mncosa  bemoirhagio.  Tbe  mem- 
brane of  the  cscum,  colon,  and  rectnm  deeply  congested.  Contents  rather  dry. 
Lymphatics  cedematous,  not  congested.  Lnngs  normal.  Numerous  blood  extra vaaa- 
tions  beneath  the  epicardium  over  both  ventricles.  A  few  hemorrhages  beneath  the 
endocardium  in  the  right  rontricle;  in  left  ventricle  a  large  hemorrhagic  area. 
Heart  empty.  Bmall  hemorrhagic  points  observed  in  tbe  subcutaneous  tisBue, 
especially  in  tbe  axilla  and  Kroine. 

Bacteriologkal  examination. — Cover-glass  preparations  were  made  ftom  tbe  blood, 
liver,  kidney,  and  spleen.  Tbey  showed  no  bacteria.  Tnbea  of  agar  and  bouillon 
were  inoculated  witb  pieces  of  tbe  spleen  and  liver  and  remained  clear. 

Mieroicopie  examination.— "So  examination  was  made  of  th%  fresh  tissues.  Pieces 
of  the  liver,  spleen,  kidney,  and  thigh  muscles  were  preserved  in  HUller'e  flnid  and 
alcohol.  Sections  of  these  organs  cut  by  the  paral9n  method  were  carefully  exam- 
ined. Those  of  muscle  and  spleen  showed  no  abnormal  changes.  A  few  of  tbe 
capillaries  in  the  cort«x  of  tbe  kidney  were  distended  with  blood.  The  tubnlal 
epitbelium  normal.  The  intralobnlar  blood  spaces  in  the  liver  were  distended  with 
blood.  The  engorgement  was  more  general  than  in  the  previous  cases.  Liver  cells 
separated  and  a  few  free  nuclei.  In  many  cells  tbe  nuclei  presented  small,  deeply 
stained  points  separated  by  unstained  portions.  -  The  outliuu  of  the  nuclei  not 
changed.  There  iras  considerable  deatructiou  of  the  liver  ceUs  in  tbe  central  zone 
of  some  of  tbe  lobnles. 

No.  8  (A  YEARUNa  Bteur). 

Tb  is  animal  was  bloated ;  post-mortem  changes  well  advanced.  Coneiderahle  straw- 
eolored  mdema  in  connective  tissue  surrounding  gall  bladd^.  Mucosa  of  the  fourth 
stomach  (abomasnm)  deeply  congested.  Tbe  mucosa  of  tbe  intestines  appeared  to 
be  normal.  In  other  respects  the  lesions,  so  far  as  they  could  bo  determined,  were  not 
different  from  those  iu  No.  7.  On  account  of  decomposition  cnlturee  were  not  made 
and  none  of  the  tissues  preeerved  for  microscopic  eiaminatiou. 

OUTBREAK  NO.  9. 
Mr.  John  G.  Jones,  of  Wales,  lost  three  young  animals  in  cornstalk 
fields  iu  November.  When  visited  tbe  cattle  had  been  dead  for  several 
days  and  consequently  a  post-mortem  examination  was  not  made.  The 
dataconcemiiig  the  management  of  the  cattle,  as  detailed  by  Mr.  Jones, 
is  as  follows: 
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The  first  week  iu  November,  40  head  of  cattle  were  turued  into  a 
10-acre  corastalk  field.  They  were  allowed  to  remain  iu  the  cornstallis 
a  few  hoars  ouly  each  day  for  the  first  few  daya.  They  had  aceess  to 
a  20-acTe  clover  meadow,  aud  were  yarded  at  night.  Tliey  received  salt 
twice  a  week  and  well  water  every  aight  aud  momiug.  The  corn  in 
this  aud  the  subsequent  field  iuto  which  the  cattle  were  turued  wan  ou 
high,  rolling,  prairie  land.  The  growth  of  the  corn  was  good.  There 
was  a  small  amount  of  smut.  About  November  16  the  cattle  were 
transferred  to  a  second  cornstalk  field,  which  contained  20  acres,  all  on 
upland.  While  in  this  field  tliey  received  no  food  other  than  cornstalks. 
They  were  yarded  at  night  as  before. 

November  23,  about  5  p.  m.,  a  steer  was  found  to  be  sick.  He  stood 
apart  from  the  others.  About  an  hour  later  an  effort  was  made  to  get 
him  into  a  shed,  when  he  fell  down  and  could  nut  be  induced  to  get  up. 
He  remained  quiet  nntil  aboat  8  p.  m.,  when  he  died,  three  hours  alter 
be  was  first  known  to  be  sick. 

November  24  the  cattle  were  all  apparently  well  when  they  were 
turned  into  the  field  at  0  a.  m.  At  2  p.  m.  a  steer  was  found  sick.  It 
died  in  about  two  hours. 

November  25  the  cattle  appeared  to  be  well  when  yarded  at  night. 
The  following  morning  (November  2(i)  a  yearling  heifer  was  found 
unable  to  raise  her  he«d  ft-om  the  ground,  apparently  in  a  semicoma- 
tose condition.  She  remaini'd  in  this  condition  until  death  occurred 
some  hours  later.    None  of  the  cattle  bloated  before  death. 

The  remaining  cattle  were  kept  out  of  the  cornstalks  on  November 
27  and  28,  but  they  were  returned  November  29,  No  death  occurred 
subsequently. 

Four  years  before  (1888)  Mr.  Jones  stated  that  he  lost  4  or  5  animals 
in  cornstalk  fields,  and  about  eight  years  prior  to  that  he  lost  S  ani- 
mals from  the  same  cause. 

OUTBREAK  NO.  10. 

Mr.  David  O.  Jones,  who  lived  on  a  farm  adjoining  that  of  Mr,  J.  G. 
Jones  (Outbreak  No.  9),  lost  2  animals  iu  a  cornstalk  field.  The  absence 
of  the  owner  rendered  it  impossible  to  obtain  a  complete  history  of 
this  outbreak.  As  uear  as  could  be  learned  16  cattle  were  turned 
into  a  cornstalk  field  about  November  18.  November  24  a  2-year-old 
Bteer  died.  November  30  a  yearling  steer  died  abont  6  p.  m.  It  was 
examined  by  Dr.  Kilbome  on  the  afternoon  of  December  1,  about 
eighteen  hours  after  death. 

So.  9  (A  Yearlino  Htkkr). 

The  spleen  waa  dark  colored,  not  enlarged,  palp  soft.  The  SDTfaoe  of  the  livei  was 
mottled  with  irregnlar  branching,  yellowish  ftreas.  The  same  condition  was  found 
npon  section.  Tbo  remainder  of  the  liver  waa  of  a  deep  reddish  color;  acini  indis- 
tinct; gall  bliuldcr  empty.  The  cortex  of  the  kidney  was  congested;  do  blood  eztrar- 
BSatioD.    Abont  100  c.  c.  of  apparently  normal  urine  m  the  bladder. 
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Tbe  mucosa  of  the  Arst  and  aecond  etomnchB  was  nautattlly  dark ;  conteate  normal. 
Tliiid  stomach  coutents  rather  dry,  but  not  impacted.  Tbe  mncoaa  of  the  true 
Btomacb  deep!]'  conKested.  Tbe  mucosa  and  coutents  of  the  duodenum  aad  jejnnum 
uonual.  In  tbe  lower  3  feet  of  the  ileum  the  cuutcnta  were  blood  stained  and  the 
mucuBa  wuH  deeply  reddeued,  due  to  the  injection  of  tbe  capillaneH;  coutenta  uol- 
mal.  Culon  aud  rectum  uortual.  There  were  extensive  blood  extravasations  beneath 
the  epicardiaiu  of  both  ventricles  and  beneatb  the  endocardium  in  the  left  Tentricle 
of  the  heart.     A  small  number  of  ecchymoses  in  tbe  right  -ventricle. 

BacleriBlogical  eianination.—Oviog  to  an  accident,  caltarea  were  not  made  fVom 
this  animal.  Cover.glass  preparations  from  the  blood,  spleen,  liver,  and  kidneys 
ehowed  no  bacteria. 

OUTBREAK  NO.  11. 

This  ontbi'eak  occurred  on  tbe  farm  of  Mr.  TubbB,  located  a  few  milea 
(torn  EmerBOii.  It  was  learned  at  Emeraoa  that  tbe  cattle  had  been 
dead  for  severa)  days.  This  fact,  together  with  the  presence  of  a  severe 
storm  aud  deep  snow,  prevented  a  visit  to  the  affected  herd.  The 
more  geoeral  facts  eonceriiiug  tbe  condition  under  which  the  outbreak 
occurred  and  the  extent  of  the  loss  sustained  were  obtained  from  Mr. 
Tubbs,  8r.,  who  resided  at  f^meraoo. 

Abont  November  ^4,  140  cattle  were  turned  into  a  cornstalk  field  of 
65  acres.  December  2,  eight  days  later,  10  2- year-old  steers  were  found 
dead.  They  were  not  known  to  have  been  sick.  The  remaining  130 
animals  were  removed  to  a  meadow,  where  3  others  died  the  following 
diiy.  No  more  deaths  occurred.  The  cattle  were  not  returned  to  this 
field.  The  corn  was  good  and  situated  on  upland.  There  was  very 
httle  smut. 

About  twenty-two  years  before  Mr.  TubbSjSr.,  lost  20  animals  in  corn- 
stalk fields.  He  had  observed  that  the  disease  was  most  prevalent 
during  dry  seasons,  and  that  snow  or  rain  checke«l  the  progress  of  the 
disease.    This  opinion  was  entertained  by  veterinarians  in  that  vicinity. 

Mr.  Tnbbs  reitorted  that  a  neighbor,  Mr.  W.  E.  Post,  lost  4  animals 
out  of  a  herd  of  33  which  were  turned  into  a  cornstalk  field.  The 
deaths  occurred  on  the  eighth  aud  ninth,  days  after  the  cattle  were 
turned  into  the  field.  Six  young  horses  were  pastured  in  the  field  with 
the  cattle.  The  horses  and  the  remaining  cattle  were  kept  continually 
in  the  cornstalk  field,  but  no  other  deaths  occurred. 

OUTBREAK  NO.  12. 

This  outbreak  occurred  on  the  farm  of  Mr.  C.  W.  Hunt,  of  Wood- 
bine. Although  Mr.  Hunt  was  visited  by  Dr.  Kilborne  immediately 
after  receiving  notice  of  the  presence  of  the  disease  among  his  cattle, 
it  was  found  npon  arrival  that  uo  deaths  Lad  occurred  for  several  days. 
Mr.  Hunt's  account  of  the  symptoms  observed  in  the  afiiected  animals, 
together  with  liis  statement  concerning  the  condition  of  cornstalks 
and  his  method  of  managing  the  cattle,  are  unusually  Interesting. 

During  the  first  week  of  November,  33  cattle  were  turned  into  a  corn- 
stalk field  of  20  acres.     For  the  first  three  days  the  cattle  were  in  the 
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cornstalks  daily  for  two,  tbri^e,  and  four  houra,  resiiectivelj'.  After- 
guards tlieywerp  in  the  field  coutinuoosly.  In  about  a  week  2  ateers 
were  found  dead.  Tlie  remainiog  animals  were  left  iu  the  field  until 
December  7,  when  they  were  transferred  tu  a  second  cornstalk  field. 
December  11  the  same  cattle  were  turned  into  a  third  cornstalk  field 
coutainiug  20  acres. 

December  12  a  steer  was  taken  sick  about  2  p.  m.  He  laid  down 
bat  conld  not  get  up.  lie  remained  quiet  and  was  alive  at  dark,  but 
was  found  dead  on  the  morning  of  December  13,  together  with  another 
steer  wbicU  api>eared  to  be  well  the  night  before. 

December  13  a  steer  was  observed  to  stop  very  suddenly  and  begin 
to  tremble;  muscles  twitched  and  jerked.  It  soon  laid  down,  and  died 
in  about  an  hour. 

The  symptoms  generally  appeare<l  to  Mr.  Hunt  t<>  reaemblc  those 
produced  in  a  dog  by  an  overdose  of  strychnine. 

The  cornflelds  were  on  high  ground  and  alt  the  corn  was  good.  In 
tlic-  first  two  fields  there  was  (lonsiderable  smut  and  in  the  third  a  very 
large  qaantity.  The  cattle  were  watered  from  a  runniug  stream  that 
jiasRed  through  the  place. 

Mr,  Beebe,  a  neighbor  of  Mr.  Hunt,  stated  that  he  had  lost  three 
cattle  ill  a  cornstalk  field.  They  died  in  about  one  week  after  being 
tamed  into  the  cornstalks. 

OUTBREAK   NO.  13.' 

This  outbreak  occurred  near  Van  Meter,  Iowa.  Mr.  A.  H.  McGleary 
purchased  the  standiug  cornstalks  in  two  adjacent  cornflelds,  contain- 
iDg  25  and  20  acres,  respectively.  They  were  ou  high  ground.  October 
27,  Mr.  McCleary  turned  35  cattle,  mostly  2-year-old  steers,  into  the 
25-acre  Held.  The  cattle  bad  A-ee  access  to  salt,  which  was  kept  coq- 
tinnonsly  in  an  adjacent  yard.  They  obtaine<l  drinking  water  from  a 
small  stream  which  passed  along  one  side  of  these  fields.  The  cattle 
were  allowed  to  remain  in  the  field  continuously  until  November  36, 
when  they  were  turned  into  the  adjiicent  field.  They  also  had  free 
access  to  the  first  field,  and  obtained  salt  aud  water  as  before.  The 
growth  of  the  corn  was  much  better  in  the  se<!ond  field  than  in  the  first. 
The  soil  was  appareutly  identical,  and  the  difference  in  the  growth  of 
the  com  van  attributed  to  the  etl'ect  of  the  previous  crops.  In  the  first 
field  the  corn  crop  was  precedexi  by  oats  and  in  the  second  field  by 
clover  meadow.  There  was  a  moderate  amouut  of  smut  ou  the  corn  in 
both  fields. 

^loyember  28,  two  days  aft«r  the  cattle  were  turned  into  the  second 
field,  a  steer  was  found  dea<1. 

Early  in  the  morning  of  November  29, 2  steers  were  found  lying  down 
aud  nnable  to  rise.     About  11  a.  m.,  2  others  were  found  to  be  sick,  and 

'  Tbe  field  notes  on  tbis  and  BiibHeqiient  outbruaha  nere  made  by  Dr.  F.  L.  Kilbonie 
in  the  fnll  of  1893. 
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in  a  short  time  were  uuable  to  stand.  One  of  tlie  Arst  attected  was 
fonnd  dead  at  noon.  Tbe  other  3  died  before  2  p.  ni.  Between  11 
a.  m.  and  12  m.  Mr.  McCleary  transferred  the  remaining  30  Bteers 
to  the  stock  yard  of  his  father,  about  1  mile  Uietimt.  About  1  i*.  m. 
the  sixth  steer  wan  taken  sick  in  the  stock  yard  iitid  died  iu  about 
six  liotirs.  At  5  p.  ni.  a  seventh  steer  (No.  10  exauiined)  was  taken 
sick  and  died  within  two  hours. 

November  3l>  a  slecr  {No.  11  examined)  was  foutid  dead  at  5  p.m., 
and  it  had  evidently  been  dead  but  a  short  time.  It  was  apparently  as 
well  as  usual  at  11  o'clock  the  night  before. 

Five  colts,  2  and  3  years  old,  were  in  the  cornstulk  lield  with  tbe 
cattle,  but  they  remained  well  and  were  left  iii  the  field  for  three  or 
four  weeks  after  the  cattle  were  removed. 

The  symptonis  were  closely  observeil  iu  this  outbreak  by  Mr. 
McOIeary,  bis  father,  and  two  brothers,  and  also  by  a  local  veterinary 
practitioner. 

Tbe  affected  auimals  were  quiet  aud  stood  with  the  liea<l  down.  If 
forcetl  to  move  tliey  walked  with  jerky  movements,  especially  of  the 
hind  limbs.  In  one  case  a  steer  showed  a  marked  desiro  to  piess  his 
head  agaiust  the  side  of  tbe  stable,  where  he  stood  until  he  fell  and 
was  unable  to  rise. 

Soon  after  the  attack  tbe  animals  showed  marked  weakness,  espe- 
cially in  tbe  knees,  causing  them  to  stagger  if  they  tried  to  walk. 
After  a  variable  time  they  would  fall  on  their  knees,  shake  the  bead, 
and  either  rise  with  some  difficulty  or  fall  completely  down.  Often  two 
or  three  efforts  to  rise  would  be  rflquired  before  succeeding. 

Following  the  flrat  symptoms  of  weakness,  they  shivered  or  trem- 
bled '-as  if  suffering  from  a  chill."  They  were  not  feverish  to  the 
touch.  Dribbling  of  the  urine  occurred  while  the  animals  were  stag- 
gering about  just  before  falling. 

After  falling  down  and  getting  up  a  few  times  they  would  fall  on  one 
side,  unable  to  rise,  and  stretch  out  at  fall  length,  with  the  bead  thrown 
backward.  Respiration  was  accompanied  by  "  groans,"  as  if  tbe  animals 
were  iu  great  distress.  More  or  less  suliva  escaped  from  the  mouth  after 
the  animals  fell.  The  limbs  and  bead,  but  especially  the  former,  moved 
ooiitiniiously  backward  and  forward.  No  excitement  or  other  nervous 
symptoms  were  noticed  in  this  herd.  The  animals  began  to  bloat  soon 
after  death. 

The  most  reliable  account  of  a  recovery  which  we  have  from  an  attack 
of  the  cornstalk  disease  occurred  iu  thi«  outbreak.  A  steer  was  taken 
a'nik  about  2  p.  ni.,  November  29,  with  the  same  symptoms  as  those 
manifested  by  the  animals  which  died.  He  had  difficulty  in  walking 
and  tremtiled  violently  for  a  short  time,  when  he  fell.  After  ten  or 
fifteen  minutes  he  succeeded  in  getting  up.  He  staggered  about  ibr  a 
short  time,  when  he  began  to  improve  and  made  a  rapid  recovery. 

November  30,  post-mortem  examinations  were  made  on  two  of  these 


>'U.  10    (A   2-VEAK-()l.l>  t^TREH). 

His  animal  had.  been  dead  for  about  twelve  bunrs  nbeii  exnmined.  PoBt-inort«ni 
ehuiges  were  well  marked.  The  rnmen  was  distended  witb  gas.  Spleen  coDBJdora- 
blj  engorgetl,  the  pulp  soft,  and  the  normal  murlcings  were  barelf  vjeible.  There 
WH  considerable  blood  eitravafiatiou  beaeath  the  capsule. 

Liver  congested;  surface,  especially  around  the  bonier,  mottlfd  with  deep-red 
points.  The  acini,  especially  as  sran  on  section,  were  distinct;  thu  central  portion 
exhibited  a  dark-red  color;  the  peripheral  portion  was  quite  palo.  Bile  of  n  dark- 
greenish  color  and  normal  cooeiatency.  Kidneys  apparently  iiormal;  nriue  cloudy. 
The  first  three  etomachi  normal  in  appearance.  In  the  true  stomach  the  mucosa 
was  hypeni^mic  and  sprinkled  with  numerous  pet«i'biii>.  Intestines  apparently  uor- 
mal.  Lnnga  normal.  Numeroas  points  of  blood  «xtrava«atiou  buneath  the  c^picar- 
dinin.  A.  few eccbymoHcs  beneath  endocardium  of  both  veutrlcles.  Both  ventricles 
were  filled  with  blood  clots.     Uratn  laniewhBt  aofteued,  otherwise  normal. 

Jiactfriotogical  txamiKatUm. — Tnbcs  of  ogar  aud  glycerin  agar  were  inoculated 
with  pieces  of  the  spleeu,  liver,  kiduey,  brain,  aud  aeveral  loops  of  the  blood.  The 
tubps  of  glyceriu  agar  inocniated  with  the  spleen  and  blood,  ami  the  agar  tube 
hiocnlated  with  the  liver  developed  into  pure  cultures  of  a  micrococcus.  The  other 
tnbes  that  were  inoculated  from  this  animal  remaiued  cloor.  The  micrococcDS  woa 
fband  to  positess  no  pathogenic  properties  as  iudicated  by  intravenons  inoculation 
of  a  large  qnantity  of  a  pnra  culture  iuto  a  rabbit. 

Covar-glaas  preparations  were  mode  from  the  dilfereut  organs  and  tissues  at  the 
HDtopay.  Thev  did  uot  reveal  the  presence  of  any  bacteria.  The  same  is  true  of 
■ectiouB  of  the  organs  preserved  iu  alcohol. 

The  brain  was  placed  in  pure  glycerin  and  shipped  by  express  to  the  laboratory, 
where  it  was  received  three  days  later.  Several  rabbits  were  luocnlated  beneath 
the  dnra  with  ftom  one  tu  three  drops  of  a  suspeuaiun  of  the  brain  subBtauce  iu 
sterilized  distilled  water.  The  inoculation  wound  healed  rapidly  and  the  rabbits 
remained  well. 

No.  11  (A  2-yBAR-OLP  Stekr). 

This  animal  had  b«en  dead  abont  thirty  hours  aud  had  already  been  opened  by 
Ur.  HcCleary  and  the  iotestines  and  stomach  removeil.  The  deroin  posit  ion  was 
■omewbat  advanced.  The  liver  was  deeply  cougested  aud  presenteil  uciui  with 
dark  centers  and  pale  periphery,  as  iu  No.  10.  The  capsale  of  the  apleeu  was  dotted 
with  several  pyriform  hemorrhages.  Pulp  very  soft  and  nlmosC  black  (probably 
post-mortem).  Brain  salMtance  of  normal  consistency,  a  considerable  quantity  of 
setuiclotted  blood  snironnding  the  cerebellum  beneath  ]iia.  A  few  punctiform 
hcuiurrhagas  iu  meninges  covering  dorsal  surface  of  the  spinal  cor<1  in  the  cervical 
regiun. 

OUTBKEAK  NO.  14. 

Mr.  A.  N,  Hadley,  of  New  Providence,  lost  15  animalis  in  cornstalk 
flelda.  He  had  lived  on  the  farm  for  seven  years,  but  this  was  the  first 
appearance  of  the  disease.  Unfortnnately  word  of  this  outbreak  wan 
not  received  nntil  several  days  after  the  last  dciith  occurred.  The  his- 
tory of  the  outbreak,  as  learned  from  Mr.  Ilodlvy,  is  as  follows: 

October  25,  38  cattle,  mostly  2-year-old  steers,  were  turned  iuto  a 
20-acre  cornstalk  field  and  allowed  to  remaiu  there  continuously. 
October  30,  7  of  the  steers  were  found  dead  and  at  2  p.  m.  3  more 
had  died.  On  the  following  morning  (October  31)  another  steer  was 
found  dead.  The  remainiiif;  cattle  were  turne<l  from  this  field  into  a 
cattle  yard  aud  fe<l  liny  together  with  a  little  corn  on  the  ear.    After 
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tbree  or  four  days'  stay  in  the  yard  tliey  were  turned  into  a  second 
cornstsilk  field  containing  from  25  to  30  acres.  At  first  they  were  kept 
ill  tbe  field  for  from  two  to  three  hours  daily,  but  after  three  days  tliey 
were  allowed  to  remain  in  the  cornstalks  during  tbe  day  and  were 
yarded  at  night. 

November  15,  the  cattle  were  turned  into  a  third  field  containing  20 
acres,  adjacent  to  tbe  second  one.  As  in  tlie  second  field,  tliey  were 
allowed  to  remain  in  the  cornstalks  for  only  a  few  hours'  each  day  for 
tbe  first  few  days.  Xoveinber  22^  a  steer  was  found  dend  in  tlje  morn- 
ing and  a  second  one  died  in  tbe  evening.  The  animals  were  known 
to  have  been  sick  for  three  or  four  hours.  From  November  23  to 
November  29,  tbe  remaining  cattle  were  keiit  in  a  yard  and  fed  as 
before.  November  29,  they  were  tamed  into  field  No.  i,  which  o^m- 
tained  35  acres,  and  were  allowed  to  reniaiu  in  this  field  continuously 
until  December  7,  without  further  loss. 

December  2,  14  yearling  steers  were  purchased  and  turned  into  tbe 
fourth  field  with  the  other  cattle.  December  7,  all  of  tbe  animals  were 
turned  back  into  field  No.  3.  There  was  from  C  to  8  inches  of  snow  on 
the  ground.  December  0,  two  days  after  the  cattle  weje  turned  into 
this  field,  two  of  tbe  recently  purchased  yearlings  were  found  lying  on 
the  ground  unable  to  rise  and  died  in  a  few  hours.  The  death  of 
these  animals  occurred  iu  seven  days  after  they  were  turned  into  field 
No.  4.  After  the  death  of  these  two  animals  the  cattle  were  removed 
from  the  cornstalk  fields. 

The  cornfields  were  on  upland,  excepting  a  narrow  strip  above  a 
water  course  which  passed  through  each  field.  Iu  tbe  first,  third,  and 
fourth  fields  the  corn  was  good  and  the  growth  of  stalks  large,  but  iu 
the  second  one  tbe  growth  of  the  stalks  was  much  smaller. 

While  in  the  first  field  tbe  cattle  had  also  the  run  of  several  acres  of 
gr&.ss  land  from  which  a  crop  of  hay  biul  been  removed.  The  first 
field  was  about  a  mile  distant  from  tbe  other  three,  which  were  adjacent 
to  each  other.  There  was  only  a  small  amount  of  smut  in  the  first, 
second,  and  fourth  fields,  but  in  the  third  there  was  a  much  larger 
quantity.  The  cattle  were  salted  irregularly  while  in  tbe  first  field. 
Subsequently  salt  was  constantly  in  the  fleldii.  While  in  the  first  field 
tbe  cattle  were  supplied  with  water  from  a  small  stream  which  passed 
through  itj  in  the  other  three  fields  they  obtained  water  from  a  tank 
in  an  ad,joining  yard.  Much  of  the  corn  from  tbe  first  field  bad  been 
"snapi>e<l"and  was  being  fed  to  fattening  cattle  at  tbe  same  time  that 
the  35  animalH  were  pasturing  iu  the  cornstalks.  The  "  snapped"  corn 
produced  no  ill  effects. 

A  few  symptoms  were  observed  by  Mr.  Hadley.  One  of  the  animals 
(eighth  to  die)  appeared  to  have  a  chill  which  lasted  two  hours  before 
death.  This  animal,  however,  with  several  others,  had  broken  into  s 
neighbor's  corufield  tbe  day  before,  and  tbe  cause  of  death  was  evidently 
complicated  with,  if  not  due  to,  overcngorgement  with  corn.  This 
may  explain  the  cause  of  the  bh>iiliiig. 
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OUTBREAK  NO.  15. 

This  outbreak  occurred  on  the  farm  of  Mr.  C.  Keyser,  of  Percival. 
He  had  80  acres  of  corn  on  '*  bottom  "  land,  wliich  had  been  under 
eultivatioE  for  many  years  and  the  stalk  flclil  was  ftee  from  weeds. 
The  corn  was  good.    There  was  a  moderate  amount  of  smut. 

November  26, 100  cattle,  consisting  of  young  cowa  (2  to  5  years  old) 
auil  a  few  8t«er8  (2  to  3  years  old),  were  turned  into  the  cornstalk  fleld 
and  left  there  continuously.  For  a  month  prior  to  this  they  had  been 
in  another  cornstalk  field.  December  2,  10  young  cows  were  found 
dead.  The  remaining  cattle  were  taken  from  the  fleld,  but  after  a  day 
or  two  were  returned.  Twelve  of  these  died  during  the  nest  four  days. 
Tlie  cattle  were  being  iratched  when  3  or  4  of  the  cows  were  taken 
sick.  Tbey  were  reported  cither  to  move  about  straugely  or  stagger 
more  or  less  for  a  few  minutes,  then  fall  down  and  die  witliin  an  hour 
or  two.    December  4,  75  of  the  cattle  were  sold  and  shipped  to  Omnha. 

Although  the  infected  farm  was  visited  as  soon  i\a  possible  after  word 
of  the  appearance  of  the  disease  was  received,  the  last  anitniil  to  die 
had  been  dead  for  three  days,  and  on  account  of  advanced  decomposi- 
tion po»t -mortem  examinations  were  not  made. 

OUTBREAK  NO.  16. 

This  outbreak  oecurred  on  the  farm  of  the  French  Community,  near 
Corning.  November  20,  75  cattle,  consisting  of  33  yearlings.  7  2  year- 
olds,  and  35  cows,  were  turned  into  a  cornstalk  Held  for  from  ten  to 
fonrteen  days.  The  yearlings  remained  in  the  fleld  continuously,  but 
the  cows  were  yarde<l  every  night. 

November  ti&,  a  2-year-old  heifer  died.  The  other  animals  ap|>earcd 
to  be  well. 

November  29,  7  yearliugs  were  found  dead.  One  yearling  and  a 
2-year-old  were  sick.  The  yearling  died  in  a  few  hours,  but  the  2-year- 
old  recovered.     None  of  the  cows  were  afrecte<I. 

About  60  acres  of  the  corn  were  on  upland  and  about  20  acres  were 
ou  lowland.  The  cornfleld  on  the  upland  and  the  one  on  the  flats 
were  separated  by  a  considerable  area  of  blue-grass  pasture  land, 
whicb  was  for  the  greater  part  on  the  flats.  The  corn  was  good. 
That  on  the  lowland  contained  considerable  smut,  but  there  was  very 
little  on  the  upland.  This  was  the  fifth  consecutive  crop  of  corn  on 
this  land.  The  cattle  had  free  access  to  a  tank  of  water  standing  in 
tlie  yard  and  supplied  from  a  well  by  means  of  a  windmill.  The  cattle 
were  regularly  salted  every  two  or  three  days. 

Mr.  L.  Brettanier,  the  herdsman  ior  the  community,  observed  the 
following  ayraptoms  in  the  first  heifer  to  die:  When  flrst  observed  she 
was  standing  apart  from  the  others  "acting  straugely ;"  her  eyes  had  a 
wild  or  startled  look,  and  nt  the  same  time  she  acted  a  little  "  enizy," 
In  walking  she  would  raise  her  hind  feet  with  a  peculiar  jerky  move- 
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ineiit.  She  soon  began  to  stagger,  nnd  after  a  few  minutes  laid  dotrn 
and  was  miuble  to  rige.  Slic  emitiimed  to  inov«  her  head  and  limbs 
back  and  forth  until  death  ensued. 

OUTBREAK  NO.  17. 

This  outbreak  occurred  on  the  farm  of  Mr.  John  Sunderland,  of  Ilast- 
ings.  He  had  70  acres  of  corn,  all  on  upland.  The  corn  yielded  a  good 
crop  aud  there  was  a  heavy  growth  of  Ptalks.  It  was  the  Becou<l  year 
that  corn  had  been  cultivated  on  this  land.  There  was  considerable 
sinnt  this  yeav,  but  in  1892  there  was  very  little. 

December  3,  70  head  of  cattle  (35  yearlings  and  2'yeaT-olds  and  35 
from  .1  to  5  years  old)  and  10  horses  were  turned  into  the  cornpttalk 
tield. 

December  7,  7  of  the  young  cattle  were  found  dead.  Ko  deaths 
occurred  subsequently.    The  liursen  remained  well. 

Ill  1892,  15  of  a  considerable  number  of  animals  pasturiug  in  the 
cornstalks  on  this  same  land  died.  As  in  1S03,  they  were  all  young 
cattle,  the  older  animals  being  apparently  esempt  from  the  disease. 

OUTBREAK  NO.  1«. 

This  outbreak  occurred  on  the  farm  of  Mr.  E.  M.  Carey,  of  Bed  Oak, 
He  had  40  acres  of  corn  on  river-bottoin  land.  There  was  a  heavy 
growth  of  stalks  and  the  com  was  good.  Previous  to  this  year  clover 
and  timothy  had  been  raised  on  this  gi'ound.  When  the  field  was 
esamined  (December  17)  very  little  smut  could  be  found. 

December  7,  Mr.  Carey  turned  220  cattle  (about  half  of  which  were 
yearlings)  into  the  40-acre  cornstalk  field  where  they  were  allowed  to 
run  iu  the  field  continuously. 

December  10,  a  2-year-old  heifer  died  very  suddenly. 

December  14,  Id  yearlings  and  one  2-yearol(l  were  found  dead.  All  of 
these  animals  were  apparently  well  when  they  were  seen  on  the  preced- 
ing morning  by  the  foreman  of  the  farm.  No  deaths  occurred  subse- 
quently, although  the  cattle  were  left  in  this  field  for  several  days. 
The  dead  yearlings  were  about  equally  divided  betn'een  the  two  sexes, 
and  one  of  the  other  eattli',  was  afTected.  The  cattle  obtained  water 
from  the  river,  and  were  not  suited.  The  cornfield  was  free  from  grass, 
and  the  animals  had  no  food  other  than  the  com  fodder. 

December  IT,  an  examination  was  made  of  the  dead  animals.  The 
postmortem  changes  were  too  far  advanced  in  moat  of  the  case.-4  to 
enable  the  identification  of  slight  pathological  changes.  In  one  case, 
however,  the  organs  were  quite  well  preserved. 

No,  12  (A  Ybarlino  Stbkr). 

Thii  animAl  died  on  tfae  mominK  of  December  14,  and  was  examined  early  in  tbe 
morning  of  December  IT.  Post-iiiori«in  cliaoges  not  as  advanced  as  voald  DDtiirally 
he  cxpeot«d.  Theliverwas  congested.  The  acini  were diatincl ;  tiie  centra]  pnri ion 
WM  of  a  bright  reddish  color.    The  bile  was  normal  in  appearance  nud  ijnDutity. 
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Tho  apleeu  woa  not  enlargeil;  there  were  »iovoral  ecchymiioefl  beneath  the  c.ipnnle. 
Tfae kidueya  aud  iiriiio .appcarei)  tu  be  imrtnul.  Tlio  iiit4-atiu:il  tiiut  !i|i|ienreil  to  be 
nonnal  excepting  tho  oinnatiui,  nbirh  wm  nnusually  linn,  althoiiKh  not  impactod. 
Tlio  Inogs  were  uonnal.  There  were  several  petechlir  beDOHlh  the  e|ucar<Uiim,  oiiil 
post-morteiD  dota  in  both  ventricles. 

Tho  bmlu  WHH  coneiderabl.v  •oflenvd,  otherwiae  apparently  normal.  lu  oDe  other 
c^ie  the  liver,  splsen.  and  heart  exhibited  leeionN  similar  to  thono  in  No.  12.  lut««ti- 
nal  tract  nurniat. 

Baclcriologieal  eiami>iatio».—Co\OT-g\»aa  preparations  were  made  from  tliediHeront 
o^ansatid  8nbse(|nently  examined  for  bacteria.  They  gave  negative  reHiilts,  Tnbes 
of  agar  vrere  iaooulated  with  pieces  of  the  liver,  spleen,  kidney,  heart  blood,  ami 
braiD.  Docember  21,  the  iu6cDlat«d  tabes  neni  all  clear.  December  28,  one  of  Ihe 
Agar  tubes  inoculated  l>om  the  blood  had  developed  into  a  pure  onlture  of  a  ap^ire- 
bearing  bacillus  belonging  to  the  i?iHri(tH(  lubtiUi  group  of  bacteria.  All  of  the  otlier 
inocniated  tabes  remained  clear. 

Abont  3  c.  c.  of  the  blood  were  drawn  np  iut^i  a  stcriliiteil  pipette  and  sealed.  A 
mbbit  inoculated  siibcutaneonsly  with  about  2  c.  e.  of  this  blood  reiuaiuecl  well. 
Four  rabbits  inocnlated  beneath  the  dnra  with  from  oue  tn  three  lirops  of  a  suspen- 
sion of  tho  brain  in  bonillon  remained  well. 


The  large  number  of  bacteriological  examiiiatious  of  tbe  organs  of 
cattle  wbich  dietl  in  comatalk  fields  in  the  fall  of  1892  showed  coucla- 
sively  that  there  was  no  single  species  of  bacteria  constantly  present 
in  the  organs  of  these  animals  that  could  be  cultivated  uniler  ordinary 
conditions.  Tlie  evidence  was  convinciug  that  if  tbe  bacillus  of  the 
com  disease  did  invade  the  organs  of  cattle  it  was  either  destroyed  or 
rendered  incapable  of  subsequent  development  on  media  satisfactory 
for  the  growth  of  the  bacillas  isolated  by  Trofessor  Burcill,  From 
Billings's  report  it  is  evident  that  the  bacillus  which  lie  described  is 
cultivated  .without  difficulty.  Billings,  however,  tioced  the  origin  of 
this  disease  in  cattle  to  the  affection  of  cornstalks  described  by  Burrill ' 
in  1389.  The  theory  which  he  advanced  was  that  the  bacillus  in  the 
affected  com  ingested  by  the  cattle  produced  rapidly  fatal  results  {sep- 
ticemia). 

A  review  of  Professor  Burrill's  description  of  tlie  disease  in  the  corn- 
Btalks  shows  that  it  attacks  (I )  the  young  4-orn  in  which  the  roots  are 
first  affected,  and  (2)  the  full-grown  stalks  after  midsummer,  when  it 
manifests  itself  by  certain  discolored  areas,  more  particularly  on  the 
leaf  sheaths.  In  the  young  plant  the  disease,  which  is  restricted  to 
certain  limited  areas,  dwarfs  the  .'^talks,  resulting  in  the  loss  of  the 
crop,  while  in  the  mature  plant  it  is  widely  distribute<l  and  does  not 
appear  to  be  possessed  of  economic  importance.  Tlio  same  species  of  a 
bacillus  was  isolateil  by  Burrillfroinboth  tho  diseased  root  of  the  young 
corn  and  tbe  lesions  on  the  leaf  sheath  of  the  mature  stalk.     Billinga' 

■Those  interested  ia  the  <)i»e»se  of  com  aro  referred  to  Professor  Jliirrill'ii  pnpcr 
on  n  Kew  Itact«TiaI  Disease  of  Cnni,  Itulletin  No.  6,  ITniversity  of  Illinois,  A^rl- 
enltnral  Esperimont  Htatinn.  llWfl:  Proceodint^  of  the  Society  for  the  Promotion  of 
A(-ttcnllnr:.l  S.-ienre,  18WI,  IS). 

.,,_„.  J.oogle 


40 

aleo  states  that  "this  corn  disease  is  exc«e<ling1y  local  in  its  extensiOD, 
being  iiot  only  limited  to  certain  fields,  but  even  to  certain  portions  of 
8uch  fields  and  most  probabl;  to  certain  stalks  ia  a  hill,  or  »t  least  to 
individual  gi-oaps  of  atalks."  It  apitears,  therefore,  that  Billings  recog- 
nized but  one  form  of  the  corn  diseiise  and  his  illustrations^  show  that 
to  be  the  disease  in  the  mature  plant.  It  appears,  therefore,  tLat  he 
mistook  the  disease  in  the  full-grown  corn,  nhicli  is  t?xcee<lingly  com- 
mon, for  the  more  rare  att'cction  manifested  in  the  dwarfed  stalks,  which 
he  considered  responsible  for  the  death  of  tlie  cattle. 

This  reported  scarcity  of  the  di5e,ase  of  corn  said  to  be  fatal  to  cattle-, 
the  failure  to  find  a  specific  organism  in  the  organs  of  the  cattle  exam- 
ined in  1892,  and  the  rapidity  of  the  disease  with  symptoms  said  to 
resemble  those  of  poisoning,  led  to  tlie  aup^msition  that  possibly  ani- 
mals which  died  while  feeding  in  cornstalk  fields  might  be  poisonetl 
ftom  the  bacterial  prodact-s  stored  up  in  the  diseased  cornstalks.  This 
led  to  an  investigation  of  the  cornstalk  disease  in  its  relation  to  the 
affectioD  of  cattle. 

In  August,  1893,  I  consnlted  Professor  Bnrrill  at  Champaign,  III.,  in 
reference  to  tlie  corn  disease  which  bi;  had  described,  lie  very  kindly 
offered  ine  the  use  of  his  laboratory  and  persona!  ly  |K)inted  out  the  dis- 
ease which  he  had  described  in  tbe  fall-grown  corn,  and  indicated  the 
character  of  tLe  lesions  fiom  which  lie  predicted  I  wonid  obtain  pure 
cultures  of  tbe  bacillus  which  be  bad  found.  It  was  too  late  in  tbe 
season  to  study  bacteriologically  the  dwarfed  corn  (result  of  the  disease 
in  the  root  of  the  young  plant),  and  consequently  my  investigatiou 
of  that  form  of  the  disease  was  limited  to  ccrtaiu  feeding  experiments 
hereafter  described.  The  examination  of  the  disease  in  a  large  number 
of  cornfields  showed  the  lesions  to  correspond  with  the  desciiption  of 
the  dlHense  in  the  mature  ]dant  as  given  by  Piolessor  Burrill,  and  con- 
sequently a  further  account  of  its  appearance  is  not  necessary. 

A  large  number  of  agar  and  glycerin-agar  cultures'  were  made  from 
the  lesions  indicating  the  first  stages  of  tbe  disease  in  the  leaf  sheaths 
ftom  cornstalks  taken  from  fields  at  or  near  Champaign,  and  also  from 

'The  tachniqne  i-mployed  in  makinjc  tbo  cultures  wos  very  aimple.  Tho  com- 
Btalka  WCTO  selected  which  showed  from  tbo  exterior  minate  tligcolorationg  on  the 
learsboatha.  These  wore  cut  clone  ti>  the  groiiiid  and  taken  to  the  place  nhere  the 
cultures  warn  mndo.  Tbe  leuves  and  upper  part  of  the  Htalks  were  then  cemuved. 
The  lower  part  wom  washed  in  a  oue-thousandtb  -solution  of  corrosive  sablimate. 
The  cloBoly  fitting  leaf  sheaths  were  then  removed  by  inakiDK  Hrst  a  deep  circular 
inciaiou  Jnst  above  tbe  node,  ft^oi  which  the  dineased  sheath  was  removed  entirely 
or  in  part  by  iiieiiiiH  of  gentle  pressnre  with  sterile  forceps.  With  sterile  (flamed) 
InstrnmeutB  a  bit  of  the  affected  purenchynintoDS  tiasae  was  removed  and  placed  in 
the  culture  media.  It  is  of  iulercnt  to  add  that  a  platitnim  loop  rubbed  over  the 
inner  BDTfaceof  the  freshly  removed  but  tightly  fittinK  leaf  sheaths  and  then  drawn 
over  the  inclined  surface  of  agar  iu  most  cases  showed  tiies<'  surfaces  to  be  jiferm 
free.  When  the  sbentli  was  loose,  however,  its  inner  surface  became  contaminated 
with  bacteria  and  fun);i, 

'Ballutios  22  and  23,  Nebraska  State  Experiment  Station. 
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similarly  diseased  com  fhim  sevdral  otLer  localitiea,  more  especially 
ubout  Katikakee  aud  Mazou.  A  few  cultures  were  made  fi-om  tlie  dead 
roots  of  tbe  dwarfed  corn  and  from  the  erosions  (old  lesions)  on  tlie 
leaf  sheaths,  bat  these  invariably  developed,  as  predicted  by  Burrill, 
impure  cultures  often  containing  fungi  which,  on  account  of  their  rH|iiU 
growth,  caused  the  cultures  to  be  abandoned, 

A  carefti]  examination  of  a  large  number  of  cornfields  situated  at 
short  intervals  across  the  central  and  northern  parts  of  the  Htnteof 
Illinois  showed  the  disease  in  the  mature  corn  to  be  exceedingly 
abandant.  Later  observations  revealed  its  presence  in  the  States  of 
Indiana  and  Maryland,  and  it  is  bigbly  probable  that  it  is  even  more 
widely  distributed. 

The  dwarfed  corn  was  found  to  be  quite  rare.  In  addition  to  tbe 
statement  that  this  was  limited  to  certain  circumscribed  aream,  it  was 
learned  that  these  areas  always  produced  dwarfed  cornstalks  when  tlie 
crop  was  repeated  year  after  year.  Mr.  UcGlnre,  assistant  horticnltiir- 
ist  at  tbe  Btat«  University  of  Dlinois,  directed  my  attention  to  tliis 
disease  on  the  farm  of  Mr.  Hay,  near  Kankakee,  111.  1  found  in  his 
cornfield  a  large  number  of  areas,  varying  in  size  from  a  few  square 
ruds  to  an  acre  or  more,  upon  which  the  com  was  dwarfed  and  worth- 
less. This  was  considered  by  both  Mr.  McGlure  and  Professor  Unrrill 
lo  be  a  most  typical  example  of  the  effect  of  the  disease  attacking  the 
root  of  the  young  plant.'  » 

About  80  per  cent  of  the  cultures  made  fttim  the  first  stages  of  the 
disease  in  the  leaf  sheaths  contained  a  bacillus  not  distinguishable 
from  the  one  described  by  Burrill.  From  the  other  cultures  four  siiecies 
of  saprophytic  bacteria  were  obtained  frequently  in  pure  cultures. 
Although  the  bacillus  described  by  Burrill  was  found  in  large  numbers 
in  the  diseased  cornstalks.  Its  absence  from  the  organs  of  the  cattle 
(lying  in  the  cornstalk  fields  in  1892  rendered  it  desirable  to  test  the 
juthogenesis  of  the  affected  cornstalks  themselves.  It  was  the  inten- 
tion to  select  thoroughly  infected  cornstalkt^  and  to  feed  them  to  cattle 
without  an  admixture  of  other  food.  The  necessity  for  this  artificial 
experiment,  however,  was  eliminated  by  existing  conditions  brought 
about  by  more  natural  canscH. 

A  drought  which  extended  over  the  greater  part  of  the  State  of  Illi- 
nois in  Angnst  and  September,  1893,  dried  up  tbe  pastures  and  com- 

'I  naa  first  informed  by  Mr.  McClure,  and  subBScjuentlf  by  otbi^rs,  tbut  the  genii 
tbeery  of  the  dwarfing  of  the  corn  was  losing  ground  and  tbe  previously  eutortniiicd 
one,  that  it  woe  due  either  to  animal  parasites  or  to  a  lack  of  "sometbiii);"  in  the 
soil,  was  being  revived.  A  earefal  study  of  this  form  of  the  diaeaae  ia  lieiug  made 
by  both  Mr.  HcClnre,  of  Champaign,  and  Hr.  Hay,  of  Kankaliee.  Mr.  Hay  in  testing 
■tbe  efficiency  of  various  fertilizers.  He  has  found  that  a  canaidocable  portion  of  his 
land  invariably  yields  dwarfed  and  worthless  corn,  while  tlie  land  immediately 
MlJoiniDg  it  always  produces  a  Eood  crop.  Thus  far  his  eiperimentn  show  that  with 
s  proper  amount  of  fertilizers  his  land,  which  otberwiso  gave  no  corn,  will  yield 
a  profitable  crop.  His  experimenta  promise  a  practical  method  for  prcventin][  tbe 
loss  DOW  aastaiued  from  this  cause. 
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pelled  the  formers  to  feed  their  cattle.  In  many  instances  cornstalks 
were  the  only  food  given.  As  all  of  the  com  was  foand  to  be  afi'ected 
with  this  diseaae,  it  was  evident  that  no  feeding  experiment  could  be 
planned  that  would  be  more  efficacious  .than  those  Already  being  made. 
Several  herds  of  cattle  that  were  fed  exclusively  on  these  stalks  were 
carefully  watched  for  a  jwriod  of  several  weeks,  bnt  no  evidence  of  dis- 
ease appeared.  Xhfi  cornstalks  fed  were  carefully  examined  and  found 
to  be  thoroughly  infected  with  the  Barrill  disease.  It  should  be  noted 
that  the  cattle  ate  these  stalks  much  closer  than  they  did  dried  ones  in 
the  field  later  in  the  fall,  and  consequently  they  ingested  many  more  of 
the  diseased  areas.  It  is  of  interest  to  add  that  so  far  as  it  was  possi- 
ble to  learn,  the  cornstalk  disease  did  not  appear  among  cattle  in  1893 
in  the  districts  visited  in  the  fall  and  where  the  mature  cornstalks  were 
known  to  be  badly  affected  by  the  Burrill  disease.  Unfortunately,  no 
feeding  experiment  with  the  dwarfed  corn  was  carried  out  with  cattle. 
Au  experiment  was  planned  for  lato  in  the  fall  with  the  dwai-fed  stalks 
from  Mr.  Hay's  field,  bnt  a  severe  storni  destroyed  the  stalks  to  such 
an  extent  that  it  was  im^mssible  to  complete  it.  Enough  of  the  blighted 
stalks  were  collected,  however,  for  a  rabbit  experiment. 

FEEDING  DISEASED  COKNSTALKS  TO  EABBITa. 

Dr.  Billings '  fed  the  leaves  of  the  diseased  com  to  a  rabbit  with  fatal 
results.  From  the  organs  he  obtained  cultures  of  a  bacillus  identical 
with  the  one  which  he  had  isolated  from  the  diseased  organs  of  cattle 
dying  of  the  cornstalk  disease.  In  his  writings  concerning  the  distri- 
bution of  the  bacteria  in  the  stalks  and  the  difference  in  the  patho- 
genesis of  the  organism  isolated  from  different  portions  of  the  plant  we 
find  the  following  remarkable  statement: 

That  it  is  iu  the  ntalks  I  m;salf  have  demonstrated  by  microscopic  oxaoiinBtion 
and  onltiires;  Itnt  with  this  siDgolar  result:  It  is  not  disease  producing  when  inoc- 
ulated fVom  Ibis  source  iu  either  rabbile  or  mire,  while  from  the  leaves  it  is,  as  w« 
have  seen  ttoia  the  feeding  experiment  in  the  block  rabbit. 

In  the  fall  of  1892,  a  bundle  of  corn  leaves  and  tassels  was  collected 
from  au  infected  field  (Outbreak  No.  .'>)  and  sent  to  the  laboratory  at 
Washington  for  feeding  rabbits. 

Two  rabbits  were  fed  exclusively  upon  these  leaves  for  a  period  of 
four  weeks,  during  wliicli  time  they  remained  apparently  well.  The 
animals  had  plenty  of  fresh  water  but  no  other  food  during  this  time. 
About  three  months  itfter  the  feeding  of  the  stalks  one  of  the  rabbits 
died.  It  was  emaciated,  but  bacteria  could  not  be  found  in  cover-glass 
preparations  from  the  organs,  and  culture  media  inocnlated  from  them 
rcmaiueil  sterile. 

In  the  fall  of  1893,  two  feeding  experiments  were  made  with  stalks 
known  to  be  affected  with  the  Burrill  corn  <lisease. 

'BulletinNoe,  7,8.!).  nnd  10  (one  volitiiie),  iiftlio  Agricultural  Experiment  Station 
i>f  Ni'hrHstcn,  188!t,  p.  IM. 
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(1)  Feeding  of  the  le»f  eheaths  from  the  mature  oorostalks. 

(2)  Feetliug  of  tlie  dwarfed  stalks  (disense  in  yoang  coni). 

Id  the  early  part  of  September  several  bnsbels  of  tbe  badly  diseased 
leaf  sheaths  were  collected  in  the  State  of  Illinois.  Care  was  taken  to 
select  only  those  ebeaths  wbioli  were  diseased  and  whicli  presumably 
contained  n  very  large  number  of  bacteria.  These  were  sent  to  the 
laboratory  of  the  Bureau  and  used  for  feeding  rabbits  and  for  a  chemical 
analyBis.  Likewise  in  the  latter  part  of  September  a  considerable 
<|uaotity  of  the  dwarfed  yellow  stalks,  including  leaves  and  roots,  were 
received  from  Mr.  Leon  Hay,  of  Kankakee,  111.,  whose  cornfields  con- 
tained many  areus  on  which  the  corn  was  dwarfed  and  yellowieh.  Four 
rabbits  were  fed  on  each  variety  of  the  diseased  cornstalks.  The 
details  of  these  experiments  are  given  in  the  8ubjoine<I  table»: 

A. — Fetding  rabMt§  trith  the  diteMtd  iMf  *heatkt. 


1.ie«3    EmuUteri:  < 


B. — fV«diii;  rotUtt  mtk  dirwrftd  eomttatic*. 


Kablilt  D«tofp«lmg;      Stopperi      1  B-n.-rV. 

So.       wBibesun'!      fwdiig.      j  K8iu«ki. 

73  Stpt.a.lSB  'l)ledOot.n.    VerypooTi  aolMioM:  ciilti 

74   do Nor.    l.IMO    Someirfaat enaciMad;  dihanrKi well. 

W   do I da Do, 


The  rabbits  were  given  plenty  of  water  and  all  of  the  stalks  (cut  up) 
they  would  cat.  They  did  well  on  the  dwarfeil  cornstalks,  bat  those 
fed  only  upon  the  leaf  sheaths  began  to  lose  flesh  after  about  two 
weeks,  when  they  were  given  a  small  quantity  of  other  food  (wheat 
bran  and  oats)  with  the  cut  leaf  sheaths. 

The  cause  of  death  in  rabbits  Nos.  70  and  73  was  not  determined. 
It  is  highly  probable,  however,  that  it  was  due  to  malnutrition.  The 
only  abnormal  condition  that  was  discovered  was  marked  emaciation. 
Tubes  of  agar  and  bouillon  inoculated  with  bits  of  the  organs  and  blood 
remained  clear. 


It  was  shown  in  the  notes  on  the  outbreaks  of  the  disease  in  cattle 
that  all  of  the  animals  that  died  in  any  particular  cornstalk  field  did  so 
in  a  verj'  few  days,  and  that  the  remaining  animals  were  not  api)reciably 
affected.  Tlie  cause  of  this  peculiar  condition  can  not  be  satisfactorily 
e^Eplained  until  the  etiological  factor  is  deteruiiue<1.    A  high  degree  of 
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susceptibility  of  tbe  animals  t«  the  normal  coaatituents  of  tlie  corn- 
Bialks  would  presumably  give  rise  to  sucb  a  pLeoomeoon.  If  tbe  cause 
is  a  specific  one,  such  as  a  microorganiam,  the  clinical  history  would 
indicate  that  tbedestnictive  agent  was  either  concentrated,  so  that  the 
cattle  which  perished  wei'e  the  only  ones  that  had  become  infected,  or 
ttint  it  was  more  generally  distributed  and  that  a  tolerance  wns  estab- 
lished ill  those  wbich  survived  presumably  by  reason  of  small  initial 
doses.  An  important  and  interesting  fact  is  that  where  the  number  of 
cattle  wassinalland  tbe  acreage  ofcorn  large,  all  of  the  deaths  occurred 
before  the  cattle  had  fed  to  any  extent  upon  tbe  cornstalks.  In  view 
of  these  facta  a  few  experiments  were  planned  by  which  it  was  hoped 
to  demonstrate  whether  or  not  the  destructive  agent  was  eliminated 
ft^)m  the  fields  with  the  first  deaths.  The  plan  suggested  was  to  turn 
Ciittle  which  bad  been  either  on  pasture  land  or  in  corustAlk  fields 
in  which  uo  deaths  bad  occurred  into  the  infected  field  immediately 
after  tlie  deaths  in  the  flrnt  herd  had  ceased.  As  it  was  tlie  general 
opinion  among  the  farmers  consulted  that  after  the  first  deaths  uo 
further  loss  would  be  sustained,  some  difficulty  was  experienced  in 
obtaining  suitable  c«rustaik  fields  for  this  purjiose  and  also  iu  securing 
satisfactory  cattle.  In  the  full  of  1892  only  one  such  experiment  was 
made,  and  it  proved  to  be  of  little  value,  as  the  owuer  of  the  cattle 
insisted  ui>ou  removing  them  from  the  field  on  account  of  the  severe 
cold  weather  and  a  heavy  fall  of  suow.  In  the  fall  of  1893  the  follow- 
ing experiment  was  carried  out  by  Dr.  F.  L.  Kilborne: 

In  Outbreak  No,  13  (page  3;J),  which  occurred  ou  the  farm  of  Mr. 
McCleary,  of  Van  Meter,  5  animals  from  a  herd  numbering  35  died 
while  feeding  iu  a  20-acre  cornstalk  field  within  four  days  after  they 
were  turned  into  it.    The  cattle  were  in  the  field  five  days. 

December  5,  five  days  after  the  cattle  were  removed  from  the  field, 
20  2-year-old  steers  were  turned  into  it.  Ten  of  these  were  from  a 
henl  that  had  been  in  cornstalk  fields,  located  about  a  mile  distant, 
for  about  five  weeks.  The  other  10  were  from  the  herd  first  turned  into 
the  deld.and  bail  been  yarded  since  November  29.  These  were  returned 
to  further  test  their  power  of  resistance. 

At  the  time  tbe  exjierimental  cattle  were  turned  into  the  field  there 
was  about  8  inches  of  snow  on  the  ground,  which  did  not  entirely  dis- 
appear until  the  close  of  the  experiment.  There  was  no  snow  on  the 
ground  at  the  time  tbe  cattle  in  the  first  herd  died,  but  other  outbreaks 
have  occurred  iu  the  presence  of  a  greater  or  less  quantity  of  snow,  so 
that  presumably  thia  amdition  had  no  influence  on  tbe  result. 

During  the  experiment  the  cattle  obtained  water  and  salt  tbe  same 
US  those  which  Buffered  from  the  disease. 

Before  the  experiment  was  begun  a  wagonload  of  stalks  on  which 
smut  had  grown  was  cut  for  a  mure  specific  feeding  experiment  with 
that  article.  Only  about  one-fourth  of  the  husks,  leaves,  or  tassels 
usually  eaten  by  the  cattle  had  been  consumed  by  the  first  herd. 


The  20  steers  reiuaiued  in  tUe  eomtield  (.-oiitiiiiiuusly  iiiiril  1  ht-eiiilier 
IC,  a  period  of  eleven  days,  withont  tLe  ap|)ear.ince  ol  the  disease. 
They  were  then  removed. 

THE  BACILLUS  OF  THE  BL'KBILL  DISEASE  OF  CORN. 

The  observations  and  ex|>erimeDts  with  the  tliseusetl  cornstalks 
already  recorded  are  eiioagb  to  show  the  innocuous  natiii-e  of  its  sup- 
posed specific  orf^anisni.  There  are.  however,  several  iuteresting  facts 
in  coiiuectiou  with  this  bacillus.  As  previonsly  statetl,  a  bacillus  w»s 
obtained  in  pure  coltures  from  aboat  80  |>er  cent  of  the  nietlia  iiiocu- 
lilted  with  the  beginning  lesions  in  the  cornstalk  disease.  I u  cover- 
glass  preparatious  they  usually  appeared  in  considerable  nniiitiers, 
especially  in  those  made  from  the  gum-like  substance  frequently  found 
in  the  iustde  of  tbe  leaf  sheath  beueatb  the  Imjous. 

Although  Professor  Burrill  very  satisfactorily  describol  the  bacillus 
he  fonnd,  according  to  the  requirements  of  that  time,  the  development 
of  new  methods  for  differentiating  bacteria  shows  that  a  positive  identi- 
fication of  bacteria  recently  isolated  with  those  previously  describeil  is 
a  matter  of  much  difficulty,  excepting  where  definite  and  cliaracteristic 
pathogenic  or  physiological  properties  exist.  In  this  case,  however,  I 
was  fortunate  in  receiving  from  Dr.  Smith  a  culture  of  a  bacillus  orig- 
inally obtained  from  a  culture  of  tbe  bacillus  of  the  cornstalk  disease 
sent  to  him  by  Professor  Burrill.  A  comparative  study  of  tlie  two 
calttires  enabled  me  to  identify  the  bacillus  which  I  had  isolated  with 
theone  previonsly  received  from  Professor  Burrill,  It  was  found,  how- 
ever, that  these  bacteria  differed  from  the  original  description  in  their 
growth  u]Kin  gelatin.  They  both  liqnelied  this  medium.  The  liqiiefnc- 
tion  took  place  very  slowly,  however,  which  may  esidain  the  statement 
in  Burrill's  description  that  it  does  uot  occur,  as  he  failed  to  state  the 
age  of  the  culture  when  last  esamioed.  As  these  ba^'teria  in  other 
respects  correspond  with  the  original  description,  this  variatioa  under 
tbe  existing  conditions  does  not  appear  sulficient  for  differential  pur- 
poses. A  study  of  these  and  the  cIo.sely  allied  bacteria  has  shown  that 
the  power  to  liquefy  gelatin  and  the  quantity  of  gas  produced  by  the 
fermentation  of  certain  sugars  varies  somewhat  as  a  result  of  continued 
artificial  cultivation.  The  large  amount  of  the  disease  in  corn  after 
midsummer  led  to  a  bacteriological  examiuatiou  of  the  soil  from  fields 
in  Maryland,  which  resulted  in  finding  very  abmulantly  a  bacillus 
closely  related  to  the  one  obtained  fi-om  the  diseased  cornstalks,  and 
probably  identical  with  it. 

In  I89a  Dr.  Theobald  Smith'  identified  the  bacillns  roceivcil  from 
Professor  Burrill  and  the  one  with  which  I  ci>m]iared  my  cultures  ns 
Badlliu  cloac€B?  He  also  re|)orts  this  organism  from  well  water,  both 
"  polluted  and  unpollated." 

^Wilder  Qoorter-Century  Book,  1893,  p.  214- 

'ThlabaciUas  was  Uolntod  from  senage  su\A  was  originally  dpBcribcd  liy  K.  O.  .lor- 
dan.  Experiraeutal  inveetigatioDs  b;  tlie  State  bourd  of  bcnllli  of  MniwiicliiiHi-Ite 
npoDtbepariiiGalioDof  Mwuge,  eU'.     Fiut  11,  ItltKJ,  p.  836. 
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TUe  cultures  of  thi»  ort^uisin  obtained  from  tUfiereut  Boarces  were 
carefully  ntudied  in  parallel  cultures  and  found  to  diD'or  very  slightly. 
Tbe  gi'eatest  difference  between  tbem  was  iu  certain  physiological 
manifestatiouB.  As  this  bacillus  lias  already  been  described  it  seems 
necessary  ut  this  time  to  point  out  only  the  more  essential  difl'ereDtial 
properties  of  the  bacillus  obtained  from  the  diseased  coruRtalks. 


Morpiologs. — A  motile  bacilloa  v»TyiDR  in  leagtb  trom  1.3  to  2^,  eods  ronuded 
Appears  iu  cuttarea  iiogl;  or  noited  Ja  short  chains  or  olumpe.  From  five  to 
foniteen  flagella  hav«  been  demooetrat«d.     It  stains  readilj  with  aniline  dyes. 

Citllaral  characten. — IC  develops  a  grayish,  ftomawhat  vigorons,  glist«iiing,  uon- 
viacjd  growth  od  tbe  sarface  of  agar.  In  tbe  depth  of  Agar  it  is  more  feeble.  Gela- 
tin is  aortened  along  the  needle  track  and  beneath  the  qnite  Yigaronn  graj'ish  grawtti 
which  appears  on  tbe  surface  at  tbe  end  of  six  days.  It  liquefies  very  slowly.  The 
liquid  gelatin  is  clear,  with  a  vUctd,  grayish  sediment.  Strongly  alkalino  iu  reac- 
tion. On  potato  a  dull  grayish,  nonviscid  growth  appears  within  twenty-four  boDts. 
In  alkaline  boDillou  the  multiplication  is  qnite  active,  the  liquid  liecoming  heavily 
clouded  in  twenty-four  hoars.  Tbe  casein  of  milk  is  coagulated  in  about  eighteen 
days.  It  possesses  active  fermetitBtion  properties.  In  the  fermentation  tube  filled 
with  bonillou  containing  2  per  cent  dextrose  the  doted  bulb  is  filled  with  gas  in 
forty-eight  hours.  Tbe  liquid  is  very  acid  in  reaction.  The  gas  conHista  of  72  per 
cent  CO]  and  28  per  cent  H.  In  a  similar  tube  containing  saccharin  the  fermenta- 
tion is  qnit«  as  active,  but  the  proportion  of  tbe  gas  constituents  is  ilifferent,  being 
66  per  cent  COg  and  31  per  cent  H,  In  bonillon  containing  lactose  the  closed  bulb 
of  the  tube  is  not  filled  with  gas  until  the  fourth  day.  The  gas  is  practically  the 
same  as  that  produced  in  the  saccbariu  bonillon. 

The  pathogenesis  of  the  bacillus  isolated  from  tbe  lesions  on  tbe  cornstalks  was 
tested  by  a  l«rge  number  of  inooolations  with  pure  cultures  into  rabbits,  guinea 
pigs,  and  mice.  The  animals  were  inoculated  by  different  methods  and  with  vary- 
ing quontitiea  of  culture.  One  rabbit  which  received  0.75  c.  c.  of  a  bouillon  culture 
in  tbe  ear  vein  died  in  fourteen  days.  It  was  very  much  emaciated,  but  no  other 
evidence  of  disease  was  dieoovered.  Bacteria  were  not  found  in  the  (Mgans  or  blood. 
All  of  the  other  inoculated  animals  remained  well. 

The  discovery  of  Baciliug  cloaca  in  the  soil  is  of  much  significance. 
It  harmonizes  the  results  obtained  by  Professor  Bartlll  in  his  bacterio- 
logical examinatiou  of  the  roots  of  the  affected  coru  with  the  early 
conclusion  that  the  cause  of  tbe  dwarfing  of  the  com  is  not  primarily 
the  result  of  bacteria.  It  also  eiiplaiDS  how  it  is  possible  for  the  paren- 
chymatous tissue  of  the  leaf  sheaths,  husks,  and  leaves  to  be  so  gener- 
ally sprinkled  with  lesions  containing  this  organism.  Whether  these 
organisms  are  of  themselves  able  to  gain  entrance  into  tbe  parenchy- 
matous tissue  of  the  leaf  sheaths  after  being  lodged  by  various  agencies 
against  tbe  exterior  of  the  plant,  or  whether  they  are  inoculated  into 
the  tissues  by  means  of  insects  or  injuries  to  the  epidermis  otherwise 
inflicted  is  not  determined.  The  experiments  of  Professor  Burrill  would 
indicate  the  possibility  of  their  power  to  penetrate  the  epidermis  of  tho 
leaf  sheath. 

It  appears  that  tliis  organism,  which  is  strongly  saprophytic  in  many 
ot  its  tendencies,  is  capable  of  multiplying  in  the  tissues  of  the  living 
com  plant,  and  conseq neatly  may  be  considered  a  facultative  ]>:irasile. 
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A  few  cultuieit  inuilu  fvoui  similar  leHtoiiu  cuutiiitiecl  a  total  oT  four  otUer 
species  ol'  bacteria,  wliicb  evidently  lind  survived  for  a  greater  or  )e»s 
tiiuu  in  the  parenchymatous  tissiie  of  the  leaf  sbeatha,  aud,  tu  all 
external  appearances,  Lad  pi'odoced  lesions  not  diHtinguisbable  from 
those  associated  with  BaciUus  cloaca.  Thin  shows  the  existence  of 
other  Dsaally  saprophytic  bacteria  capable  to  a  certain  extent  of  such 
a  parasitic  life.  The  infireqaency  of  their  api)earaoce,  however,  wonld 
indicate  either  tbeirexistonce  in  tliesarroaudings  in  much  smaller  num- 
bers, or  that,  on  account  of  their  strongly  saprophytic  nature,  they  are 
unable  to  survive  in  the  tissuet^  of  the  living  plant.  Mr.  H.  L,  Rnssell' 
has  recently  shown  that  a  large  number  of  bacteria,  mostly  sapro- 
phytes, are  able  to  live  for  certain  periods  of  time  and  to  spread  to  a 
limited  extent  in  living  plant  tissue. 

COKN  SMUT  (USTILAGO  MAIDIS)  NOT  FATAL  TO  ANIMALS. 

Althongh  the  feeding  experiments  made  by  Professor  (lamgei;  in 
1868  and  those  at  the  Illinois  State  Experiment  station  more  recently, 
described  on  pages  11  aud  15,  guve  negative  results,  it  seemed  desir- 
able to  Biake  still  further  tests  of  the  etiological  power  of  this  fungus. 
To  this  end  the  two  following  experiments  were  made  by  Dr.  F.  L. 
Kilboroe: 

(1)  The  loa<l  of  cornstalks  affected  with  smut  {Ustilago  maidis) 
removed  fWim  the  field  used  in  a  preceding  experiment  (page  44)  were 
fell  to  three2-year-old  steers,  placed  separately  in  box  stalls  in  a  barn  on 
Mr.  MeCleary's  farm.  The  aniinuls  bad  been  iu  a  cornstalk  field  for 
nbout  five  weeks  prior  to  the  feeding.  They  were  fed  exclusively  on 
the  smut-laden  cornstiilka  and  free  smut  mixed  with  a  small  quantity 
of  a  mixture  of  corn  meal  and  wheat  bran  for  seven  days  without  ill 
eS'ectS.  Owing  to  the  absence  of  necessary  appliances  the  weight  of 
the  animals  and  of  the  smut  fed  was  not  taken.  It  is  safe  to  say  that 
these  animals  consumed  a  much  greater  quantity  of  smut  than  the  ani- 
mals which  died  iu  the  field  It  was  observed  that  the  cattle  did  nitt 
«at  tbe  smut  readily  in  the  field,  and  in  this  experiment  the  animals 
refused  it  until  apparently  hunger  compelled  them  to  eat.  The  mixing 
of  mill  feed  with  the  pure  smut  made  it  more  appetizing,  and  conse- 
quently a  much  larger  quantity  was  eaten  than  otherwise  wonld  have 
been  done.  Tbe  fact  should  be  borne  in  mind  that  the  smut  used  iu 
this  experiment  came  from  a  cornfield  in  which  several  animals  had 
died  within  five  days  after  they  were  tnrued  into  it. 

(2)  In  December,  1893,  six  barrels  of  corn  snmt  were  collected  from 
several  cornfields  in  which  cattle  had  not  been  turned,  near  Van  Meter, 
Iowa,  and  sbip|)ed  to  the  experiment  stations  of  this  Bureau.  This 
material  comprised  both  the  abortive  ears  with  the  husks  attacked  by 
the  smut  aud  the  masses  of  pure  smut  found  growing  on  the  stalks. 


<  Bacteria  iu  tbeir  relntiuu  to  vegetable  tissue.     Kepurt  of  tho  Johns  Huphiiis 
Ho«pita),  Vol.  Ill  (1S>)3),  p.  323. 
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The  totfti  weight  was  28U  pounds,  of  which  at  least  one-half  was  smut. 

Two  heifers,  Nos.  23S  aud  2S4, 15  to  18  months  old,  were  ])]aced  iii 
separate  box  Btalls,  Tbey  were  bedded  with  peatmoss  instead  of  straw, 
ill  order  that  their  food  should  consist  exclusively  of  the  jtrescnbed 
ration.  Tliey  were  allowed  to  run  in  a  small  yard  (16  by  30  feet)  for 
a'jout  five  hoars  daily. 

During  the  experiiiieut  the  animals  were  given  all  the  well  water 
they  wisbeil.  They  were  not  salted.  The  smut  was  apparently  not 
relished  by  the  heifers,  esjiecially  by  No.  238,  so  that  it  required  con- 
siderable iuduceuieut  to  get  them  to  eat  tbe  desired  quantity. 

Beginning  on  the  morning  of  January  17,  1894,  and  continuing  until 
noon  of  Februaiy  2  (sixteen  and  one-half  days],  the  heifers  were  fed 
morning  and  evening  with  from  2  to  3  quarts  of  a  mixture  of  equal  parts 
by  weight  of  cut  hay  and  a  mixture  of  corn  meal,  middlings,  and  wheat 
bran,  and  IC  quarts  of  smut.  The  actual  quantity  of  the  fungus  con- 
sumed by  No.  239  was  til  pounds,  or  adaily  average  of  nearly  3^  pounds, 
and  by  No.  284, 67^  pounds,  or  a  Atd]y  average  of  i\  pounds.  Tbe  tem- 
perature of  the  animals  was  taken  every  morning  aud  evening.  The 
animals  appeared  to  be  perfectly  well  throughout  the  tune  of  feeding,  and 
continued  so  for  several  months  daring  which  time  they  were  kept  under 
close  observation. 


Tabu  Mhoieiiig  tke  temperature  0/  animali  during  Ike/eeding  fxpei-inteiil. 
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Btgriar:  Dcfreri  F. 


Several  masses  of  the  smut  fed  in  this  experiment  were  brought  to 
tbe  laboratory  and  examined  microscopically  to  determine  whether  or 
not  there  were  other  fungi  parasitic  upon  or  associated  with  the 
Ustitago  maidu,  aud  which  might  possess  destructive  proi>ertie8. 
These  examinatious  failed  to  reveal  the  preseuce  of  any  such  organism. 
Tbe  negative  results  obtained  in  these  experiments  are  additional  evi- 
dence of  the  nonetiological  importance  of  this  fttngns,  at  least  so  far 
as  its  power  to  produce  disease  in  cattle  is  concerned.  Careful  search 
was  made  in  tbe  cornfields  iu  which  cattle  bad  died  for  any  diseased 
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conditioQ  of  tbe  corn,  or  for  the  preseiiue  of  othe^  plaiitn  or  Aiiifci  which 
might  be  possessed  of  poisonous  projierties.  Thus  far  iio  evidence  of 
BQcli  a  caose  for  the  disease  has  beeu  fouud. 

ANIMALS  OTHER  THAN  CATTLE  NOT  AFFECTED. 

It  has  been  of  considerable  interest  to  determine  whether  or  not  ani- 
mals other  than  (rattle  lire  afl'ected  with  this  disease.  Billings  states 
that  other  herbivorous  animals  and  horses  are  aouietimes  attacked.  Au 
agricnltural  paper,  in  estimating  tbe  total  loss  from  this  cause,  includes 
a  considerable  number  of  horses.  Tlie  replies  to  tlic  circular  letter 
(page  17),  giving  information  on  this  disease,  show  that  liorses  and  sheep 
occasionally  die  while  pasturing  in  cornstalk:  fields.  It  is  a  significant 
fact  that  the  reiiorts,  by  circular  letter,  of  tins  diseiise  in  horses  were 
for  the  greater  part  from  people  residing  in  the  State  of  Kansas,  and 
that  I>r,  Mayo'  describes  a  disease'  in  horses  {Enzootic  cerebrites,  or 
"staggers")  as  occurring  very  extensively  in  the  State  of  Kansas  diir- 
JDg  the  fall  and  winter  of  18!)0  and  1891,  He  further  utates  that  there 
was  veiy  little  cornstalk  disease  during  this  season. 

Id  these  investigations  I  found  horses  pasturing  in  cornstalk  fields 
where  cattle  died  in  five  of  the  eighteen  outbreaks.  Hogs  fed  ui>oii 
the  carcasses  of  the  dead  cattle  in  two  outbreaks.  Sheep  were  pastnred 
in  the  cornstalk  field  in  one  instance.  In  this  limited  number  of  expo- 
sures the  disease  was  not  found  in  any  of  these  animals.  Wo  have 
faded,  therefore,  to  find  any  evidence  of  the  existence  of  this  disease 
in  botses,  sheep,  or  swine. 

CHEMICAL  ANALYSES. 
Barly  in  these  investigations  the  necessity  was  felt  for  a  knowledge 
of  the  chemical  constituents  and  the  physiological  properties  of  corn- 
stalks, especially  those  grown  in  the  fields  where  cattle  hod  died  of  this 
disease.  Accordingly,  small  quantities  of  the  following  substances 
were  collected  and  sent  to  l>r.  E.  A.  de  Schweinitz,  chemist  of  the 
Bureau,  for  an  analysis,  especially  with  reference  to  the  alkaloids  or 
other  substances  which  might  be  of  a  poisonous  nature: 

(1)  GorDstalks,  mostly  leaves  aiid  tassels,  fh>m  the  cornfield  of  Mr. 
C.  Johnson.    {Outbreak  No.  5, 1892.) 

(2)  The  diseased  leaf  sheaths  collected  at  Ma7.on,  III.,  in  August,  1S93. 


'Bnlletia  Mo.  34,  Experitueut  Stutioii  of  the  Kansas  State  Agricultnnil  Cotlugo, 
IXfll. 

^ThiB  diseiiBe  is  said  to  have  been  cansed  by  afnngoB,  A$per<iHliitglaucH»,Dn  moldy 
corn  wbicb  was  iogested  by  tbo  boraee.  Tlie  spores  uf  this  mold  ore  stBtod  to  ^aiii 
«ntraDce  U>  tbe  cirealation  and  fiod  lod(i[uieiit  in  the  kidneys  and  liver,  more  fre- 
quently in  tbe  latter.  The  spores  germinato  aud  cause  inflammation  of  tliKSo  orgiin''. 
The  cerebral  Bymptoms  are  the  rtsolt  of  the  fonnation  of  an  abBress  in  the  brain. 
Hiis  is  caused  by  on  interference  with  tlie  blood  supply,  probably  from  spores  or 
myoeliaof  themoldin  theiilrculation.  Tlie  spores  of  this  fungna  seem  to  retain  their 
infections  properties  for  abont  six  months.  Mayo  was  unable  to  uultivate  thia 
fQDgns  from  tbe  organs  of  the  duad  horses. 

6028— No.  10 4  -  , 
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(3)  The diseat^etl  cui'iieitalkH(<hviirteil)froiii  tliv  farta of  Mi. Leon  Hay, 
of  Kaukakee,  111.,  which  weie  sent  U>  the  lalmratory  late  in  Sept«mber, 
1893. 

(i)  tiiver  of  steer  No.  11,  which  was  sent  t«  the  laboratory  iu  glyc- 
eriii  in  Iteeember,  1S93. 

For  the  results  of  these  analyses  the  reader  is  referrort  to  the  aceom- 
lianyiug  i-eport  of  ]>r.  de  Schweiiiitz.  It  api>ears,  howevCFj  that  they 
did  not  reveal  the  presence  of  any  alkaloidal  poison  or  inorganic  salts 
in  nunsiial  or  abnormal  quantities.  The  necessity  for  a  more  e.\tended 
ehemical  investigation  is  indicated  in  the  discussion  on  the  etiology  of 
the  disease  on  a  subsequeut  page. 


The  data  recorded  in  the  preceding  chapter  peimits  a  more  couipix'- 
hensive  view  of  this  disease  and  of  its  economic  imiK>rtauce  than  could 
heretofore  have  been  taken.  Althongh  many  important  fa«;t«  in  the 
iialmal  history  of  this  malady  are  yet  nnknown.  an  analytical  stiuly  of 
the  results  obtained  will  show  that  this  disease  of  cattle  is  not  such  a 
plague  to  the  \Ve3tern  fanners  as  it  has  been  depicted. 

CONUniONS  INDER  WHICH  THK  lUSEAiSE  OCCUKKEl). 
The  apparently  contradictory  statements  ina«le  by  farmers  and  cattle 
raisers  concerning  the  conditions  under  which  this  disease  occurs  are 
clearly  explained  by  the  diverse  management  under  which  cattle  dead 
from  this  malady  were  found  in  tiiesc  investigations.  A  review  of  the 
essential  facts  determined  in  the  different  outbreaks  summarized  iu 
the  appended  table  will  show  that  the  fallacy  of  the  i>opular  theories 
is  undoubtedly  to  be  found  in  the  fact  that  they  are  based  on  the  con- 
ditions surrounding  a  very  lev  outbreaks. 
A  KgHoptit  of  the  iieneral  conAitiout  fonad  la  tbe  iutuUgattd  onlhrraku  of  i-or»ttallc  lUiease. 
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From  tbe  table  it  wilt  be  observed  tbat  in  eleven  of  tbe  eighteen 
ontbrenks  tbe  animals  lia^l  plenty  of  »alt,  in  three  instances  no  salt 
wa»  given,  and  in  four  outbreaks  tliis  fat^t  wan  not  determined.  The 
animals  in  each  of  the  outbreaks  hud  free  aucess  to  an  abundant  sup- 
ply of  water,  or  were  providod  daily  with  well  or  spring  water 

The  cornfleldB  in  which  two  of  the  outbreaks  occurred  were  entirely 
on  lowland.  In  nine  outbreaks  tboy  were  entirely  on  upland,  and  m 
seven  they  were  on  high  and  low  land,  but  for  the  greater  part  on 
ui)land.  The  growth  of  the  corn  was  vigorous  in  every  field  on  the 
upland,  and  with  few  exceptions  the  crop  was  a  good  one  on  the  low- 
land. The  quantity  of  smut  on  Ihe  corn  varied  from  very  little  to 
unusually  large  quantities,  lu  one  instance  (Outbreak  No.  7]  all  of 
the  smut-bearing  stalks  were  cut  and  drawn  out  of  the  field  at  the 
time  the  corn  was  harveste<l.  In  most  instances  the  cattle  were  allowed 
to  remain  in  tbe  corn  stalks  for  from  one  to  three  hours  only  each  day  for 
the  first  three  to  six  days,  while  in  the  othera  they  were  left  in  them 
continuously.  In  a  few  instances  the  cattle  had  no  other  food  than  the 
cornstalks,  but  in  the  majority  of  cases  they  had  access  to  stacks  of 
hay  or  straw,  or  were  alIowe<l  to  run  at  will  over  pasture  or  meadow 
lands. 

A  careful  inquiry  into  the  common  practice  of  fanners  in  certain  sec- 
tions of  tlie  country  where  this  disease  occurs  disclosed  the  interesting 
fact  tbat  the  conditions  under  which  the  cattle  were  nsually  ke])t,  and 
the  methods  followed  in  wintering  them,  where  no  deaths  occurred 
differed  in  no  appreciable  manner  li*oni  those  where  many  animals  died. 
It  was  found  that  farmers  as  a  rule  furnish  their  cattle  with  plenty  of 
salt  and  water,  and  that  they  usually  take  the  iii'ecautiou  of  allowing 
them  to  remain  at  first  for  only  a  few  hours  daily  in  (he  cornstalk 
fields.  The  practice  of  giving  other  food  is  frequently  followed.  lu 
fact,  so  far  as  I  have  been  able  to  determine,  the  methods  followed  by 
those  who  lose  cattle  and  tliose  who  do  not  are  identical.  Od  this 
account  obvious  and  peculiar  conditions,  which  may  be  considered  as 
favoring  the  appearance  of  the  disease  or  forming  a  means  for  its  pre- 
vention, have  not  been  discovered.  The  method  of  caring  for  cattle 
by  one  man  who  loses  heavily  may  be  followed  by  a  neighbor  whose 
herd  remains  free  ft^m  the  disease,  although  the  cornfields  maybe  on 
apparently  the  same  kind  of  soil  and  separated  from  each  other  only  by 
a  fence  or  at  most  by  a  public  highway. 

It  was  found  that  in  certain  outbreaks  the  itattle  were  pastured  con- 
secutively in  two  or  more  cornstalk  fields.  In  these  cases  the  deaths 
nsuiilly  occurred  in  the  last  field,  but  in  a  few  instances  very  soon  after 
transferring  the  animals.  The  time  which  elapsed  after  the  cattle  were 
turned  into  the  cornstalks  before  the  first  death  occurred  was  variable, 
though  usually  from  five  to  eight  days.    This  is  of  much  importance, 
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»n(l  ill  order  to  make  n  coinpurative  study  of  this  point  with  reference 
to  the  outbreaks  iitvestigated  the  appended  table  lias  been  (-onstmetet) : 


^  Total  ,  ofconi- 

£  lonmbw     nalk 

«  ;      of      'flrlda  rat 

9  deaths.'  tt«  were 


4     FlnLneeoDd. 
iDdlblnl... 

1     rirat 

1    Mrat 

1  I  Flrat 


..L.J... 


H  12   '      i.-.l.. 


'WiMre  the  cattle  were  In  two  or  nwro  field 

the  time  oc 

upkHl  ID  em- 

1 0ne  atMT  died  on  the  flnt  day  in  bbc- h  field. 
■  b^eR-eetDrdehnning. 

;Tba  cattle  were  kept  oat  of  the  cnmflrkt  t 
dtalb  of  the  fonr  animali. 

fAlllutlieflntlleld. 

flKleven  animaU  died  In  tbo  flrat  field.  Two 
■evrath  day  after  being  lumed  Into  tbem. 

Inth,.(lr.tiii 

tan.-o  ileutli 

r  three  d»y. 

rti«l    111  lUo  H, 

,,-..„,. 

The  table  shows  that  the  great  majority  of  deaths  occurred  tVoni  the 
fifth  to  the  eighth  day  after  the  cattle  were  turned  into  the  cornstalks. 
In  the  seven  caaes  where  the  auimaln  were  in  two  or  more  fields 
deaths  occurred  in  the  first  iu  three  instances,  and  usually  the  time 
which  elapsed  after  turning  the  animals  into  the  second  field,  before 
they  began  to  die,  was  as  long  as  ordinarily  occHrre<1  when  they  perished 
in  the  first  field.  This  fact  may  be  used  as  an  argument  to  show  that  the 
eansative  agent  was  absent  in  the  fir^t,  but  present  in  the  second  field. 

The  previous  history  of  the  cattle  wa.s  not  obtained  in  all  cases,  but 
usually  they  had  been  turned  into  the  cornstalks  directly  from  jiastnre 
lands.  As  the  cattle  were  not  turne<l  into  the  cornstalk  fields  until 
late  in  the  fall  it  is  evident  that  they  had  been  feeding  for  (several 
weeks  upon  grass  more  or  less  affected  by  repeated  freezing. 

The  prevalence  of  the  disease  among  young  cattle  was  especially 
noticeable.  Although  the  great  majority  of  all  the  cattle  in  the  herds 
in  which  deaths  occurred  were  young,  a  few  of  the  dairy  herds  con- 
sisted of  young  and  old  animals.  In  these  the  old  ones  invariably 
remained  well.  Those  which  suffered  moat  were  calves,  yearlings,  and 
2- year- olds. 

SYMPTOM  ATOLOG  Y. 

As  previously  stated,  opportunity  wn«  not  afl'orded  to  observe  an 
nniiiial   suffering;  fiom    (his  iitl'ectiun  prior  to  death.     The  insiitious 
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nature  and  rapid  course  of  the  disease  usually  results  in  the  death  of 
the  animal  before  its  preseuce  is  detected.  In  a  few  instances,  liovr- 
ever,  tlie  sick  animals  were  observed  very  carefully  by  their  owners, 
from  whom  all  the  knowledge  we  have  of  the  symptoms  was  obtained. 
Although  little  dejiendence  can  be  placed  on  symptoms  as  ordinarily 
described  by  uQprofessiooal  and  especially  Interested  persons,  a  care- 
ful questioning  rendered  it  possible  to  eliminate  many  of  the  customary 
exaggerations  and  to  obtain  a  list  of  the  more  apparent  manifestations 
of  the  disease. 

Mr.  Bixler  (Outbreak  No.  1)  found  a  steer  lying  down  and  unable  to 
rise.  His  head  was  extended,  resting  on  the  ground  and  moving  con- 
tinually from  side  to  side;  this  was  kept  up  for  several  hours,  when  be 
died.  In  the  second  case  a  steer  was  found  to  remain  behind  the  other 
animals  when  they  were  driven  to  water  about  11  a.  m.  At  3  p.  m.  be 
was  found  in  a  dying  condition. 

Mr.  Williams  {Outbreak  No.  4)  foand  his  animals  apparently  well  at 
5  a.  m.  At  7  a.  m.  a  heil'er  was  found  resting  S(]uarely  uikiu  her  knees, 
the  hea«l  extended  and  resting  upon  the  ground.  She  was  frothing  at 
the  mouth  and  groaning  as  if  in  great  distress  and  died  in  about  two 
hours. 

Mr.  Miller  (Outbreak  So.  5)  fonnd  a  calf  lying  down  and  unable  to 
rise.  The  head  rested  on  the  ground  and  the  eyes  were  rolled  up.  It 
kicked  considerably  and  appeared  to  suffer  intensely.  It  was  shot  in  a 
few  hours  to  relieve  its  sutTerings.  Another  calf  was  found  sick  in  the 
morning.  It  was  placed  in  a  barn,  where  for  a  few  hoars  it  was  fiirious 
in  its  ettbrts  to  get  out.  Later  in  the  day  it  laid  down  and  eonld  not  bo 
induced  to  rise.  It  was  quiet  part  of  the  time,  but  usually  kicked  and 
bellowed  as  if  in  much  distress  and  refused  all  food.  There  was  a 
nonnal  movement  of  the  bowels  in  the  afternoon. 

Mr.  C.  Johnson  observed  a  steer  to  act  as  if  "  crazy  "  at  night.  It 
was  found  deivd  the  following  morning. 

Mr.  J.  G.  Jones  (Ontbreak  No.  9)  observed  several  cases.  The  ani- 
mals were  very  qniet.    One  of  them  exhibited  a  semi-comatose  condition. 

Mr.  Hunt  (Outbreak  No.  12)  described  the  symptoms  to  be  similar  to 
those  observed  in  a  dog  poisoned  with  strychnine. 

Mr.  McCleary  (Outbreak  No,  13)  stated  that  the  sick  animals  were 
dull,  exhibited  great  weakness,  atid  walked  wit'h  a  peculiar  Jerky  move- 
ment of  the  bind  legs.  The  animals  trembled  as  if  suEFering  from  a 
chill.  In  a  short  time  they  fell  down  and  appeared  to  bo  in  great 
distress,  lieads  moving  continually  backward  and  forward. 

Mr.  Hfldley  (Outbreak  No.  14)  observed  a  sick  animal  trembling 
violently  for  about  two  hours  preceding  death. 

Although  the  descriptions  of  the  actions  of  the  affected  animals  as 
given  by  the  owners  differ  somewhat,  there  is  a  striking  resemblance 
between  them.  It  is  unfortunate  that  a  more  thorough  examination, 
eaperiiilly  in  reference  to  the  temperature,  pulse,  and  respiration,  was 
not  possible  in  this  investigation.    These  imp!>rtant  symptoms  will  uec- 
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essarily  remain  andetermiueil  until  tlie  opjiortuiiUy  of  reconling  them 
is  preseuted  to  properly  trained  persons. 

It  will  be  observed  that  the  syniptonis  given  by  Gamgee  do  not  diQ'er 
materially  from  tbORe  bere  enumerated,  Billings  gives  considerable 
space  to  the  symptomatology  of  thii^  disease,  but  for  the  greater  i>art 
it  is  coDHned  to  the  inoculation  disease.  On  the  evidence  given  we  can- 
not at  present  aecept  the  arti&cially  produced  disease  as  being  iden- 
tical with  the  comstalk  disease  us  it  occurs  in  nature. 
MORBID  ANATOMY. 

In  all,  twelve  snimals  which  died  in  cornstalk  fields  were  examined. 
Postmortem  changes  were  more  or  leas  advanced  in  the  greater  num- 
ber of  these,  although  a  Tew  were  examined  soon  after  death.  The 
post-mortems  showed  that  while  the  macroscopic  lesions  were  usually 
obscure  and  varied  much  iu  degree,  they  were  constant  and  nniform  in 
character.  As  would  be  expected,  the  structural  changes  in  the 
various  organs  were  very  sligtit.  This  explains  the  statement  of  many 
veterinarians  that  the  organs  of  cattle  dying  of  cornstalk  disease  are 
normal  in  appeurauce.  A  summary  of  the  lesions  found  in  the  twelve 
cuttle  examined,  and  their  distribution  in  the  body,  is  ap]>ended  ■ 
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Nalare  and  diilribulion  of  laioni — Continued. 
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The  table  sliows  that  the  only  gross  patliological  changes  observed 
were  those  of  a  bemoirhagic  nature.  The  heiDorrhages  were  mostly 
conflued  to  the  serous  membranes,  and  esjiecially  those  of  the  heart. 
Ecchymoaes  were  more  or  less  nninerous,  howe^'er,  beneath  the  pleura 
and  over  the  surface  of  the  liver  and  spleen.  The  mucosa  of  the  intes- 
tinal tract  showed  areas  in  which  the  capillaries  were  deeply  injected 
with  occasional  hemorrhage.  In  one  case  (No.  4)  there  were  pronounced 
hemorrhagic  areas  in  the  heart  muscle,  aorta,  and  pleura. 

The  liver  was  frequently  pale;  the  acini  presented  deep  reddish  cen- 
ters with  pale  peripherie.s.  ITsually,  however,  ]iost-mortem  changes 
precluded  the  determination  of  the  appearance  of  this  viscus  at  the 
time  of  dejith. 

The  inner  and  middle  zones  of  the  lobules  were  more  densely  con- 
gested than  tbe  peripheral  ones.  A  layer  several  lobules  in  thickness 
innnediat«ly  beneath  the  capsule  was  usually  mora  engorged  with  blood 
than  tl I e  deeper  portions  of  the  organ.  In  the  more  densely  injected 
areas  not  only  the  blood  spaces  were  filled,  but  the  liver  cells  were  also 
separated  from  each  other  by  a  apace  of  variable  width  containing  blood 
corpuscles.  In  some  cases  there  were  slight  changes  in  tbe  api>earance 
of  the  cellular  protoplasm. 

lu  all  of  the  animals  examined,  in  a  suitable  condition,  the  hemor- 
rhages were  of  recent  origin  and  the  bloo<l  normal  in  its  microscopic 
appearance.  There  were  no  discolored  areas  indicative  of  old  ecchy- 
moses.    Tbe  distribution  and  general  character  of  the  hemorrhages, 
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which  are  tlie  most  coDSpicaons  uiacroscopic  lesions  obaerved,  are  very 
Hiinilar  to  those  described  in  certain  cases  of  vegetable  poisoning,  more 
particularly  that  of  fern  root.' 

Altliougli  certain  symptoms  described  by  the  owners  were  referable 
to  the  nervous  system,  lesions  were  not  discovered  iu  the  brain  ov  spinal 
cord  excepting  in  one  case  (No.  i),  in  which  there  was  considerable 
hemorrhage  beneath  the  pia  mater. 

In  one  animal  certain  of  the  lymphatic  glands  exhibited  more  or  less 
blood  estravasatioii,  partiealarly  in  the  interlobnlar  tissue. 

Although  somewhat  limited  in  nnmber,  these  examinations  have  shed 
much  light  upon  two  important  lesions  heretofore  sapimsed  to  exist  in 
this  disease,  viz,  impaction'  of  the  omasam  (third' stomach)  and  lung 
disease  (pneumonia). 

The  tliird  stomach  (omasam)  was  found  jn  one  case  (No.  1)  to  be 
firmer  than  normal.  In  all  the  others  It  was  either  normal  or  the  con- 
tents were  unusually  soft. 

In  all  of  the  animals  examined  the  lungs  were  normal.  It  should  be 
repeated  that  in  addition  to  the  twelve  cases  carefully  considered, 
nearly  as  many  other  animals  in  wliich  post-mortem  changes  were 
advanced  were  opened  and  the  lungs  found  to  be  free  from  hepatiza- 
tion. The  number  of  animals  examined  is  enough  to  demoustrate  the 
absence  of  pneumonia  aa  a  charaet«ristic  lesion  iu  this  disease.  Fur- 
thermore, evidence  to  indicate  a  relation  existing  between  this  att'ec- 
tioD  And  the  varions  forms  of  i)iieumonia  to  which  cattle  are  susceptible 
was  not  discovered.  This  is  important  in  view  of  the  writings  of  Br, 
Billings,  who  gives  pneumonia  as  one  of  the  most  chatacteristic  lesions 
in  the  disease. 

Although  the  lesions  are  usually  not  conspicuous,  the  hemorrhagic 
changes  described  are  readily  detected  upon  careful  examination. 
Unfortunately  we  have  not  the  symptoiiiH  to  compare  with  the  lesions 
in  those  cases  showing  the  less  marked  pathological  changes.  In  the 
case  in  wliich  tJie  hemorrhages  were  most  extensive  (No.  4]  the  auimal 
was  reported  to  be  sick  but  two  hours  and  to  have  given  evidence  of 
intense  suffering.  The  fact  should  not  be  overlooked  that  alt  of  the 
animals  from  which  this  data  was  obtained  ha<l  been  in  cornstalk  fields 
from  five  to  eleven  days  before  death  occurred.  It  will  be  seen  from 
the  table  on  page  53  that  a  few  deaths  occurred  both  before  and  after 
that  time,  but  unfortunately  an  opportunity  was  not  aftbrded  of  exam- 
ining animals  which  died  after  such  extreme  exposures. 

'Jonmsl  of  Comparntivn  Pntlicilojcy  Aod  Therapentioa,  Septonibnr,  18^;  also 
editorial,  JuBe,  1894. 

'TliB  popular  iileii  of  "iiapBctioD"  has  presaroably  arisen  from  the  fiiot  that  the 
cout«nt8  of  this  visciis  in  noviniilly  iiiugIi  Hvnier  tbau  is  ordiDurJIy  supposed. 
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lUCTERIOI.or.ICAL  KXAMINATIONS. 

A  review  of  tlie  resi)lt»  of  tlie  biu.-teriolo^ical  exaininatioits  will  show 
that  a  eoiisiflerable  iinmber  of  bacteria  wore  isolated  from  tlie  organs 
of  tbo  dead  animals.  A  careful  study  of  tbese  forms  brought  out  tlie 
very  signiDoant  fact  that  the  same  Mpeeiea  of  organisms  was  not 
obtained  from  any  two  of  the  anitnals,  and  that,  with  two  exceptions, 
the  same  »pecie»  was  not  found  in  more  tliaii  one  organ  of  the  same 
animal.  This  fact  renders  it  highly  probable  that  the  death  of  the 
animals  was  not  due  to  the  presence  of  any  of  the  organisms  isolated. 
Tbe  additional  facta  that  none  of  these  bacteria  possessed  nnusunl  bio- 
logical properties  and  that  none  of  them  were  pathogenic  for  rabbits  and 
mice  arc  further  indications  that  they  were  either  the  result  of  contam- 
ination from  without,  owing  to  the  unfavorable  conditions  under  which 
the  cnltures  were  made,  or  that  they  had  migrated  from  some  of  the 
mucous  membranes  of  the  body  to  the  organs  in  which  they  were  found. 
As  the  greater  number  of  the  bacteria  were  recognized  as  ordinarily 
observe*!  saprophytic  forms  it  is  highly  probable  that  they  were  in 
many  cases  the  result  of  external  contamination.  This  supiKisition  is 
supported  by  the  fact  that  the  greater  number  and  variety  of  bacteria 
were  isolated  from  cultures  ma<1e  from  animals  that  were  examined 
in  barnyards  or  cow  sheds  with  a  strong  wind  blowing,  and  in  the  pres- 
ence of  several  individuals  who  were  constantly  walking  about,  thus 
stirring  up  a  considerable  quantity  of  dust. 

A  more  important  fa<;t  in  eliminating  the  theory  of  the  bacterial  ori- 
gin of  this  disease  is  that  the  great  majority  of  the  tubes  of  culture 
media  inoculated  from  the  various  organs  and  tissues  of  the  affected 
animals  remained  clear.  In  all,  twelve  distinct  species  of  bacteria  were 
isolnteil  which  were  not  readily  recognined  saprophytes.  Generienlly, 
there  were  six  motile  and  two  nonmotile  bacilli,  three  micrococci,  and 
one  streptoco<'cus.  Xoue  of  these  forms  produced  gas  iu  bouillon  con- 
taining glucose,  and  they  were  harmless  to  exi>erimeutal  animals.  The 
conditions  under  which  the  cultures  were  necessarily  made  were  su<-b 
that  bacteria  extremely  sensitive  to  an  exposure  to  a  low  temi»eraturc, 
or  suited  only  to  certain  kinds  of  culture  media,  could  not  develop. 
With  very  few  exceptions,  and  those  unsatisfactory,  no  attem])ts  were 
made  to  make  anierobic  cultures  in  tbe  field.  Agar  was  generally  used, 
although  a  few  tubes  of  glycerin  agar,  gelatin,  and  bonillon  were 
inoculated  with  the  animal  tissues. 

Tbe  failure  to  observe  bacteria  in  tbe  large  number  of  cover-glass 
preparations  and  sections  made  from  the  various  organs  of  the  different 
animals  is  also  evidence  that  bacteria  discoverable  by  our  known  meth- 
ods of  staining  were  not  present  in  the  tissues.  Tbe  blood  cultures' 
(from  two  cases  only),  made  by  drawing  about  20  c.  c.  of  blood  from  the 
heart  with  sterile  pipettes  and  transferring  it  to  sterile  tubes,  which 

'  Tins  methoil  «  :ih  reroninipniinl  by  Dr.  »niirj,'s  In  I.p  very  I'incuciniis  in  tlio  detec- 
tion of  lie  BiieciHo  lincilliis  of  thia  (liBOBse. 
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were  exposed  as  soon  as  possible  to  ii  tein]>eratiire  of  from  30°  to  .37°  C, 
remaiiietl  clear. 

Tlie  failure  to  discover  a  specific  or  even  constantly  present  organism 
in  tbe  diseased  animals  was  paralleled  by  the  few  independent  cultures 
made  by  Dr.  Kites,  who  assifited  in  many  of  the  aatopeies.  The  fact 
that  he  made  independent  cultares  is  iinpoitant,  as  he  used  culture 
media  prepared  in  bis  laboratory,  vhile  mine  was  made  in  the  labora- 
tory of  the  Bureau.  Although  presumably  a  given  bacillus  would  grow 
equally  well  in  both  media,  the  fi*ct  that  media  from  two  laboratories 
were  employed  in  making  cultures  from  the  same  animal  shows  that 
tbe  failure  to  obtain  the  Billings  or  other  organism  was  presumably  not 
due  to  any  peculiHr  or  deleteiioua  ])roperty  which  the  media  used  by 
ine  might  for  any  reason  have  possessed. 

In  1893  it  was  impossible  to  make  rabbit  inocalationB  with  the  ft'esh 
tissues;  In  1893,  however,  a  few  rnbbits  were  inoculated  with  the  blood 
and  several  with  the  brain  tissue  from  Xos.  11  and  12.  All  of  these 
rabbits  remained  well. 

Tbe  difficulties  attending  the  bacteriological  investigation  of  this 
disease  are  obvious,  and  the  use  of  delicate  methods  for  the  cultivation 
of  amerobic  bacteria,  as  well  as  those  necessary  for  the  study  of  organ- 
isms requiring  a  constant  temperature,  cs\n  not  well  be  made  in  field 
examinations.  In  these  investigations  cultures  were  made  in  suffi- 
ciently large  numbers  and  with  the  necessary  care  to  warrant  the  con- 
clusion that  there  is  no  species  of  bacteria  which  cau  be  cultivated 
under  ordinary  conditions  constantly  present  in  the  organs  of  cattle 
dying  of  cornstalk  disease. 

The  negative  results  obtained  by  Professor  Bnrrill  in  bis  examina- 
tion of  the  Craig  case  in  1889  (page  15),  and  those  of  Dr.  Nilcs  from 
tbe  same  animals  I  examined  are  in  harmony  with  this  conclusion. 

ETIOLOGY. 

The  varied  conditions  under  which  the  cornstalk  disease  has  been 
found  to  occur  show  that  the  existing  theories  concerning  the  cause 
are  not  in  ac^cord  with  the  observed  facts.  A  causal  relation  of  corn 
smut  to  the  death  of  the  cattle  can  not  be  entertained  in  view  of  the 
clinical  and  experimental  evidence  that  it  can  be  eaten  with  impunity. 
The  "germ  theory"  is  likewise  shown  to  be  incapable  of  demonstra- 
tion, and  cornstalks  affected  with  the  Burrill  disease  have  been  shown 
to  be  wholesome  food  for  cattle.  The  careful  microscopic  examination 
of  both  fresh  and  fixed  organs  nnd  blood  from  a  number  of  affected 
animals  for  the  purpose  of  determining  whether  or  not  death  might  bo 
due  to  the  invasion  of  protozoa  or  other  minute  parasitic  organisms, 
has  invariably  given  negative  results. 

A  careful  analysis  of  the  reports  of  this  disease  received  from  many 
interested  i>ersoiis,  us  well  as  the  publisbe*l  statements  alrea<ly  referred 
to,  shows  quite  conclusively  that  different  agencies  take  part  in  the  pro- 


(hiction  of  tlie  total  oamber  of  tbe  deatlis  annually  attribated  to  this 
disease.  When  deattis  occur  witbiii  twenty-four  hoars  after  cattle  are 
turned  ioto  the  cornstalk  field  it  is  highly  probnble  that  ordinarily  tbe 
cause  is  due  to  mechanical  interference  rather  than  to  tbe  effect  of  any 
specific  agent,  either  organic  or  chemical  in  its  nature.  The  well- 
known  and  rapidly  fatal  condition  known  as  "  hoveii,"  due  to  tlie 
repletion  of  tbe  rumen  with  nolid  food  or  from  tlie  evolution  of  gases 
arising  ^m  tbe  contents  undergoing  certain  fermentation,  is  presum- 
ably the  cause  of  many  of  tbe  deaths  which  occur  within  a  few  tioni's- 

Dr.  Going,  in  a  paper  read  before  the  liansas  State  board  of  agri- 
culture in  1890,  describes  an  enteritis  in  cattle  produced  by  pasturing 
them  in  cornstalk  fields  late  in  the  fall  and  winter.  He  states  that  the 
animals  are  sick  for  several  days  and  are  amenable  to  treatment.  It  is 
not  unreasonable  to  suppose  that  many  of  the  deaths  occurring  after 
several  weeks  of  feeding  esclnsively  on  tbe  dry  and  leached  cornstalks 
vonld  result  in  the  development  of  a  more  or  less  severe  gastritis. 
Veterinarians  are  familiar  with  a  disease  in  cattle  due  tb  malnutrition 
and  indigestion  produced  by  the  continuous  feeding  upon  pasture  grass 
during  the  winter  or  after  it  has  been  killed  by  frost.  In  these  cases 
the  symptoms  are  said  to  be  similar  to  those  described  by  Dr.  Going. 

The  engorgement  and  drying  of  the  contents  of  the  third  stomach 
or  ''impaction,"  isreport«d  on  good  authority  to  occasionally  cause 
deitth  in  cattle  fed  upon  dry  food.  This  condition  very  hkelyoccnrs 
more  or  less  frequently  in  cattle  feeding  continually  upon  dry  cornstalks. 
In  these  examinations,  however,  it  has  not  been  found,  with  one  e.icep- 
tion,  and  deaths  from  this  cause  are  believed  to  be  infirequent.  In 
addition  to  tbe  above  there  are  many  accrdeutal  canses,  such  as  poison- 
ing and  traumiitic  injuries,  which  presumably  occasion  a  few  deaths 
that  are  attributed  to  cornstalk  disease.  Thus  I  have  learned  of  the 
death  of  a  steer  which  occurred  within  twelve  hours  after  turning  tbe 
animal  into  the  cornstidks.  This  death  was  reported  to  be  due  to  tbe 
cornstalk  disease  but  it  undoubtedly  resulted  from  deboniiug,  as  the 
hemorrhage  was  reported  to  be  excessive  and  the  weather  severe. 

There  are,  however,  many  deaths  which  can  not  be  explained  by  the 
intervention  of  tliese  known  agencies  or  conditions,  und  which  shoald 
be  included  nnder  the  popular  designation  of  "  cornstalk  disease."  In 
these  investigations  the  animals  thus  affected  had  been  iu  the  corn- 
stalk fields  ft'oni  two  to  fourteen  days,  but  the  greaternumber  of  dearths 
(see  page  53)  occurred  in  from  five  to  eight  days  after  the  first  exposure. 

As  already  stated,  the  existing  theories  concerning  the  cause  of  the 
disease  have  not  been  verified,  and  the  outcome  of  the  observations 
and  experiments  made  during  these  investigations  indicate  tliat  the 
exciting  cause  is  quite  different  from  those  heretofore  announced, 
although  the  exact  etiological  factor  has  not  been  demonstrated. 

Tbe  symptoms  and  clinical  history,  so  far  as  obtained,  and  the  lesions 
iu  the  animals  examined  indicate  that  this  disease  is  due  to  a  poison. 
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It  IB  evident  tbat  tlie  detenuiuutioii  of  tito  nature  of  tlic  toxic  sab- 
Btance  can  iiot  be  made  until  llie  facts  obtuiuablebychemkal  aualyees 
coiiceraiag  both  the  inorganic  atid  organic  coiistitucuts  of  coniatalks 
and  their  toxic  properties  upou  cattle  are  recorded.  It  is  furtUeiniore 
not  clear  whether  this  toxic  eonditaou  is  due  to  au  excessive;  quantity 
of  the  ixtisonons  substance  or  to  an  unusual  susceptibility  od  the  piu't 
of  certtuQ  animals.  The  fact  should  be  noted  thaC  ordinarily  cattle 
are  late  iu  the  fall  turued  from  pasture  lauds  on  whir.b  the  grass  has 
been  repeatedly  frozeu  into  the  cornstalk  fields.  This  sudden  change 
from  a  sparing  diet  to  an  overabnudanceof  a  siugle  highly  nutritious  food 
would  be  expected  to  produce  more  or  lens  deruugeineiit  in  the  animal 
economy.  The  exact  effect  uimu  the  animal  body  of  the  normal  salts 
or  alkaloids  in  the  cornstalks  when  takeu  iu  such  abundauce  after  a 
period  of  partial  fitting  can  not  at  present  be  recorded.  The  large 
quantity  of  the  corn  fodder  stored  up  in  the  rumen  during  the  first  few 
days  permits  of  the  accumulation  of  these  principles  in  the  animal 
body. 

The  effect  of  different  soils  upon  the  quantity  of  the  inorganic  suits 
in  cornstalks  seems  not  to  bo  fully  understood.  It  is  stated  that  corn 
has  the  proi»rty  of  taking  up  from  the  soil  a  large  j>er  cent  of  potash, 
which  appears  in  the  cornstalks  as  nitrate  of  imtasb,  and  which  is 
poisonous  to  ci^tle.  Mayo'  has  recently  shown  that  cattle  fed  niton 
certain  corn  fodder  died  from  poisoning  with  the  nitrate  of  potash 
which  the  corn  containetl.  He  also  found  that  cattle  eating  cornstalks 
from  the  same  field  were  affected  differently,  some  dying,  while  others 
remained  well.  He  reports  a  must  remarkable  quantity  of  nitrate  of 
potash  in  certain  corustalj^s,  aa  the  following  quotation  will  show: 

BoneBth  the  leaf  sheatli  irliich  BUirouuds  the  alock  JiibC  Above  the  joiiita  tlio 
nitrate  had  cryiitiillized  iu  Hue  white  crystals  which  resembled  a  white  mold,  but 
was  easily  recognized  by  tasting  with  tlie  tongue.  Arouud  and  in  tho  cut  enils  of 
tbeslalki  were  aolkl  masses  of  ulmost  pure  potassium  uitrate.  If  u  alalk  was  cut 
in  two  and  tapped  lightly  upon  the  tulilt?,  tlie  rrystals  of  potassium  tittrato  would 
'  be  jarred  loose  and  fall  as  fine  powder  upon  the  table.  Those  Btalha  were  grown  on 
land  adjoining  a  barnyard  which  formerly  was  used  aa  a  bog  yard.  The  exnmuia- 
tiuii  of  cornstalks  l^m  a  field  sumo  distance  from  tbu  yard  failed  to  reveal  the  exist- 
ence of  potaeh  by  the  method  previonaiy  referred  to. 

These  observations  ai'e  of  much  importance,  as  it  is  possible  they  may 
iifibnl  a  key  to  the  etiology  of  this  disease.  The  lesions  in  the  affected 
ciittle  reported  by  Dr.  Mayo  show  much  greater  intestinal  disturbance 
than  those  found  in  the  animals  1  have  examined.  I  have  carefully 
examined  many  of  the  cornstalks  in  several  of  the  fields  iu  which  cattle 
died,  bnt  have  not  in  any  instance  found  the  presence  of  perceptible 
quantities  of  any  crystallized  substance  either  beneath  the  lent  sheath 
or  in  the  stalk.  This  discrepancy  can  be  readily  explained  by  the  obser- 
vation that  these  salts  ajtpear  in  perceptible  quantities  only  in  corn 
grown  ou  soils  containing  large  qnautities  of  certain  fertilizers. 


■Bolletitilfo. 49,  Experiment  station  uf  the  Kansas  Statu  Agiiciilturul  College,  ]89!i. 
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Aiiothvr  fkvt  that  jwints  to  tl<b  probable  toxiv  nature  of  this  disease 
is  tbe  recovery  of  certain  auimats  (see  Outbreaks  Nos.  13  and  16)  which 
showed  symptoms  similar  to  those  manifested  by  the  animals  which 
died.  It  was  observed  by  tlie  owners  of  these  cattle  that  after  the 
crisis  was  passed  they  recovered  very  rapidly.  Although  this  disease 
is  generally  supposed  to  be  iuvariably  fatal,  it  is  highly  probable  that 
a  large  number  of  auimals  are  affected  and  recover. 

The  possibility  of  the  existence  uf  a  fatiti  poison  ia  the  cornstalks  is 
shown  by  the  report  of  Dr.  Mayo.  It  is  not  determined,  however,  that 
[Hitasli  or  sodium  comjwunds  are  the  only  snbstances  which  might  be 
produced  in  tmuatural  pro[)ortions  under  certain  conditions  in  the  corn 
X>lnnt.  As  the  fatal  quantity  of  known  toxic  tiubstances  appears  to  vary 
uuicli  in  cattle,  owing  somewhat  to  the  condition  under  which  they  are 
administered  and  largely  to  the  degree  of  susceptibility  of  the  indi- 
vidual animals,  it  seems  to  be  necessary  that  further  chemical  analyses 
of  cornstalks  should  be  made.  The  stalks  should  he  taken  under  dif- 
ferent conditions,  such  as  late  in  the  fall,  after  their  exposure  to  the  fall 
rains  and  frosts,  and  when  grown  on  different  kinds  of  soil  and  the 
])hysiological  and  toxic  proiicrties  of  the  substances  thus  obtained 
should  be  tested  on  cattle  previoasly  kept  underdifferent  conditions. 
As  the  accumulated  data  iHiint  to  the  toxic  nature  of  this  disease,  that 
hypothesis  is  provisionally  assumed  although  the  exact  nature  of  the 
poison  is  not  yet  determined.  It  appears,  however,  to  be  restricted  to 
the  corn  iilant,  and  for  that  reason  the  disease  it  produces  is  desig- 
nated Toxtemia  matdis.  The  theory  of  tlie  toxic  effect  on  certain  ani- 
mals of  tlio  normal  constituents  of  the  cornstalks  when  taken  in  large 
quantities  is  strengthened  by  the  fact  that  the  disease  does  not  occur  in 
those  sections  of  the  country  where  the  corn  stalks  are  cut  and  i>roper]y 
cured,  and  where  they  are  subsequently  fed  to  cattle  in  small  quantities, 
but  miflicient  in  amount  to  keep  the  animals  in  good  condition.  It  is 
hope<l  that  chemical  investigations  of  this  disease  may  clear  up  the 
doubtful  points. 

ECONOMIC  IMPORTANCE. 

It  is  difKcult  to  estimate  the  amount  of  loss  caused  by  this  disease. 
Tlierc  are  no  statistics  from  which  reliable  data  can  be  obtained  con- 
('CLiiing  it,  and,  while  it  occurs  to  a  certain  extent  every  year,  it  is 
rei>orted  to  be  more  frequent  Rome  seasons  than  others.  It  is  usually 
confined  to  one  or  two  herds  in  n  single  neighborhood,  but  its  distribu- 
tion is  irregular,  and  frequently  townships,  counties,  and  even  larger 
distnctsin  the  generally  infected  territory  remain  free  from  its  ravages 
for  years  in  succession. 

Dr.  Bilbngs '  summarizes  the  loss  from  this  disease  by  stating  that  "it 
can  be  safely  said  that  this  malady  causes  more  loss  in  cattle  to  the  West- 
ern farmer  than  all  other  causes  combined,  not  excepting  alwirtion." 

>  Loc.  olt. 
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Pyli^ '  reports  ttie  loss  in  NvbrnslCH  for  tlie  seiisoa  1889  ami  1890  to 
be  about  $61,000. 

The  Farmers'  lleview  for  February  5,  1890,  coiitaius  a  Rumiiiiiry  of 
tlie  reijorts  of  tlieir  c^rrespoudents  couceniiii)^  tbe  inevalcDce  of  tlie 
cornstalk  disease  iii  tbe  major  i>ortion  of  tbe  ciirn-growiiig  States. 

Tbe  flgures.wbicb  are  given  are  so  divided  between  money  value  and 
the  number  of  animals  wbich  i>eriplied  that  an  accurate  stat«ment  can 
not  be  made  concerning  either,  but  approximately^  they  arc  as  follows : 
From  >'ebraaka,  a  loss  of  $59,094  amon^  cattle  and  $.),L';jO  among 
horses.  In  Iowa,  about  1,800  cattle  and  a  few  horses.  Jn  Missouri, 
about  350  cattle  and  a  few  borses;  several  counties  are  reported  as 
sustaining  a  loss  of  from  1  to  7  per  cent  of  their  cattle.  These  state- 
ments show  an  enormous  Iosh,  but  tbe  text  is  not  clear  as  to  whether 
or  not  all  of  these  animals  died  in  the  fall  and  winter  of  1889  and  1899. 

In  tbe  replies  to  tbe  circular  lett«r  already  mentioBe<l,  634  men 
rciwrted  an  ownership  of  39,324  cattle,  of  which  3,2:^,  or  about  9.8  per 
cent,  died  in  cornstalk  fields  iu  a  single  season. 

In  the  twelve  outbreaks  investigated  iu  1892,  490  cattle  were  pas- 
tured in  cornstalk  fields  iu  wLich  the  disease  appeared  and  46  of  tbem 
died.  In  1893,  tbe  i>ercentage  of  loss  was  14.5  per  cent  of  the  animals 
that  were  turned  iuto  cornstalk  fields  wberc  the  disease  appeared,  i.  e., 
of  the  558  animals  exposed  81  died. 

Ill  estimating  the  percentage  of  loss  from  tliis  disease  there  is  great 
danger  of  an  overestimate.  In  tbe  township  of  Red  Oak,  Montgomery 
OoHiity,  Iowa,  there  were  2,4C0  cattle  in  1892,  of  which,  so  far  as  I  could 
learn,  only  C,  or  about  oueseventh  of  1  per  cent  of  the  total  number, 
died  in  cornstalk  fields.  Further  inquiry  showed  that  in  the  entire 
county  there  were  29,169  (number  recorded  in  county  clerk's  office) 
cattle,  of  which  only  17  i>eriahed  iu  cornstalk  fields.  Other  years  tbe 
loss  was  reported  to  be  heavier,  and  still  others  less.  These  figures 
arc  given  to  show  that  the  percentage  of  cattle  which  die  in  cornstalk 
fields  is  small  ^vhen  the  thousands  of  herds  in  which  the  disease  is  not 
recognized,  if  it  occurs  at  all,  is  cousidered. 

The  data  obtained,  therefore,  show  that  this  disease  is  not  of  such 
great  economic  importance  as  it  has  been  thought.  As  it  is  nonconta- 
gious, it  does  not  threaten  tbe  cattle  industry  of  this  or  other  countries 
to  which  American  cattle  may  be  shipped.  In  the  herds  where  deaths 
occur  the  amount  of  loss  is  frequently  heavy,  but  theinfrequencyof  its 
appearance  renders  thoaverage  annual  loss  of  cattle  in  any  community 
from  this  disease  exceedingly  small.  It  is  the  universal  testimony  of  the 
more  experienced  farmers  that  the  amount  of  this  disease  is  dimin- 
ishing from  year  to  year.    Notwithstanding,  it  is  a  source  of  serious 
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•Id  tlie  TCporti  from  counties  Eonio  of  tlie  st.itemeuts  give  tbo  nunibei  of  cnttle, 
othem  the  ralue  of  the  citttlu,  :idi1  still  others  both  tbe  nuuilier  of  auitualu  nnd  their 
value.  From  tbe  latter,  tbo  nTuinge  value  of  iiu  itiiiiiiiil  wnn  eetimatoil  nnil  fTom 
this  result  the  approzimate  amoant  of  lota  wua  estimated. 


Toaa  and  it.i  prevention  ami  elimination  from  tLe  country  13  mncli  to 
bo  desired.  To  ftccomplisli  tliis  the  method  of  jtreveDtiou  about  to  be 
indicated  is  urgently  recommended. 

PREVENTION  OF  THE  IHSEASE. 

The  rai>id  course  of  tbis  diaease  indicates  tbat  iircventioii  is  the  only 
practical  remedy.  As  it  appears  in  widely  separated  bcFds,tLerc  being 
many  localities  where  it  liaa  never  occurred,  it  is  evident  tliat  tlie  prac- 
tical application  of  any  general  precautionary  measure  mast  be  attended 
witb  very  little  ex[>ense,  or  tbe  burden  of  prevention  would  be  heavier 
than  the  loss  of  tbc  occasional  animals.  Ah  tbe  diseiise  is  not  conta- 
gious measures  to  prevent  itM  aprcadarenot  called  for,  and  tbe  adoption 
of  any  method  is  for  tbe  sole  purpose  of  protecting  individual  farmers 
against  a  i>os8ible  Ions  of  one  or  more  animals  from  tbis  disease.  It  has 
been  shown  that  the  methods  now  in  vogue  are  not  trustworthy,  and 
the  adoption  of  those  heretofore  aaggested  would,  from  the  nature  of 
the  disease,  be  impraeticable. 

It  has  been  observed  in  theae  investigations  tliat  a  few  farmers  resid- 
ing in  the  States  where  tbe  disease  is  most  pre^'aIeut,  and  who  cut  and 
feed  their  cornstalks  after  the  method  followed  in  the  Eastern  States, 
never  lose  cattle  from  this  diaeaae. '  This  is  further  illustrated  by  the 
history  of  the  malady.  Formerly  tt  was  tbe  custom  of  the  farmers  in 
the  States  of  Ohio  and  Indiana  to  turn  their  animals  into  the  corn- 
stalk fields  after  the  ears  had  beeu  picked  from  [he  standing  stalks,  and 
they  rex>ortad  losing  many  cattle  from  this  disease.  More  recently  the 
farmers  in  these  States,  with  possibly  few  exceptions,  cut  their  corn 
when  it  is  ripe,  and  subsequently  feed  the  properly  cured  stalks  to 
their  cattle.  Frequently  these  stalks  constitute  the  food  for  the  cattle 
througliont  the  greater  part  of  the  winter.  Where  this  practice  is 
in  vogue  the  cornstalk  disease  has  dtsappeareil.  At  the  present  time 
the  practice  of  cutting  the  cornstalks  is  becoming  prevalent  in  the  State 
of  Illinois,  and  several  agriculturists  of  that  8tate  have  stated  that 
the  losses  from  this  disease  are  growing  less  and  less  each  year. 
Although  these  illustrations  may  be  considered  coincidences,  they  cou- 
form  to  the  long  experience  of  the  fanners  of  the  Eastern  and  Middle 
States,  who  invariably  t:ut  their  com  and  feed  tbe  cured  stalks  and  who 
never  lose  cattle  from  tills  malady. 

In  view  of  the  history  of  this  disease  and  tbe  facts  brought  out  iu 
the  investigations,  the  only  method  of  prevention  which  commends 
itself  to  tbe  consideration  of  the  farmers  who  wish  to  protect  their 
liiids  from  this  malady  is  to  cut  their  corn  when  ripe,  cure  the  stalks, 

'A  most  interesting  illuatratiOD  of  tliis  irfis  Tounil  by  Dr.  E.  C  Schroeder  in  the 
Stitte  of  MiwuurJ,  in  1891.  Tbe  conditiune  wero  an  follows:  Two  farmers  had  large 
curaflelda  separated  from  each  other  hj  a  wire  tenix.  Ono  of  these  men  paatured 
his  cornstalk  Reld  and  lost  heavily  fhim  tbe  disease:  the  other  cut  his  com  and  fed 
the  stiilks  with  no  ill  eAecta  nhlitvver.  The  only  (UBeTcnce  iu  tlie  conditions  that 
could  be  found  was  tu  the  metho<l  of  feeding. 
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audsubBequviitlyfeeil  tbeuito  tbeir  cattle.  This  itietboil  j.s  bu^ed  upon 
the  experience  of  agriculturists  as  well  as  uiton  theory.  The  results 
of  more  scieiitificnlty  arranged  experiments  could  not  be  more  deuiou- 
strative  than  those  obtained  by  the  at^tiial  oxperieuce  of  tliousanda  of 
farmers. 

This  nietbod  of  prevention,  if  genemlly  followed,  wilt  necessarily 
cause  a  radical  change  in  the  practice  of  farmers  in  the  sections  of 
country  in  which  this  disease  occnrs.  At  first  thought  it  may  seem 
Impractical  and  unworthy  of  consideration,  but  a  more  careful  study 
will  show  that  it  can  be  practiced  with  profit,  es{>ecially  oii  the  smaller 
farms,  where  the  amount  of  corn  and  the  nninbcr  of  citttle  are  not  large. 

This  method  i«  m-gently  recommended,  not  only  as  a  means  of  pre- 
venting an  occasional  loss  of  from  5  to  30  per  cent  of  the  oittle  feeding 
in  a  eortistalk  iiebl,  but  also  in  its  grfiat  economy  of  corn  fodder.' 
The  waste  resulting  front  cattle  niuning  in  cornstalk  fiehls  is  notorious. 
The  universal  testimony  of  farmers  who  are  fee<ling  their  cattle  cut  and 
proi>erly  cured  cornstalks  is  that  it  pays.  The  quality  of  the  stalks  is 
much  superior  to  that  of  the  weather-beaten  and  bleacbetl  stalks  left 
standing  in  the  field.  In  addition  to  this,  the  amount  of  fodder  obtained 
from  a  certain  area  is  much  increased  over  that  utilised  when  the  cattle 
run  nt  will  in  the  standing  stalks,  so  that  from  a  given  acreage  of  com 
a  much  larger  number  of  animals  can  be  wintered.  While  this  means 
of  prevention  may  not  be  practicable  where  large  herds  are  driven  from 
the  Western  plain;)  to  be  wintered  in  the  corn-growing  sections  where 
the  acreage  of  cornstalks  is  extravagantly  large,  it  is  deemed  practica- 
ble wherever  economy  in  the  nse  of  forage  becomes  necessary.  The 
slow  but  constantly  increasing  rapidity  with  which  this  method  of  feed- 
ing cornstalks  is  advancing  from  the  East  shows  that  it  is  a  question 
of  a  few  years  befoie  the  custom  will  become  nuiversal  throughout  the 
West.  When  that  time  arrives  the  cornstalk  disease  of  cattle  will 
presumably  ntit  apjwar. 

'The  iniportaDce  uf  comHtalltH  as  furage  has  been  olearly  aet  forth  ^in  a  Bcientific 
Btandpoiut  by  H.  J.  Pattersoii  <AgTieultiiral  Hcicuce,  No8.7,  K,  aud  9,  Vol.  VI,  1893), 
who  has  made  a  chemical  analyals  of  the  separate  parts  of  the  core  plant,  such  aa 
the  ear,  husks,  tops,  leaves,  Btiibble,  etc.  This  analysis  shows  thut  the  stulka  eon- 
tain  a  greater  total  of  food  eonstitiients  tbnu  the  cum  itself.  He  also  shows  that 
there  is  hut  little  difference  in  the  digOHtibility  of  diffprent  parts  of  fodder  and  that 
all  its  cDuipoimdH,  except  the  protein,  are  more  digestihle  than  those  uf  tiuiotliy 
hay.  He  chows,  furthermore,  that  the  iligestible  luntter  iu  tliofoilder  alone  fromau 
acre  of  goD<l  coru  equals  the  digestible  matter  in  2  tons  of  either  clover  or  timothy 
hay. 
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DESCRIPTION  OF  PLATE  I. 

yu;.  I. — A  ilraiTiDg  made  Ironi  &  section  of  a  lobule  of  the  liver  of  a  liea1tL,v  cow, 
showing  liver  cells  and  the  blood  spaces  (magnified  500  diameters). 

Fm.  2.— A  drawing  ftom  a  section  of  liver  from  steer  No.  4.  This  shows  the  liver 
cells  and  the  engorgement  of  the  blood  spaces.  Drawing  traced  with 
lameru  lucida,  8  mm.  apochcomatic  objective;  No.  4  eyepiece. 

Fig.  3. — A  drawing  from  a  seel  ion  of  the  liver  of  steer  No.  3,  showing  the  aopa ration 
of  the  liver  celts  and  the  intercellular  spaces  filled  with  blood  (magnified 
500  diameters). 
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Engorgement  of  Blood  in  the  L 
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DESCKIPTION  OP  PLATE  11. 

Fig.  1. — A  drawing  from  a  sectioD  of  normal  heart  niDscle  of  a  cow,  shoving  cut 
entlB  of  libers  (bighly  inHgnified). 

FtG.  2. — A  drawing  from  a  section  of  heart  muscle  fioDi  steer  No.  4.  This  shows  the 
henorrbiige  into  tbi;  coDDUctive  tissue  aurrouudiug  the  fibers  and  bun- 
dles of  libers.  Traced  wUhcBJuera  lucida,  gmio.  apochromatic  objective; 
No.  4  eyepiofo. 

Fm.  3. — A  drawing  from  the  same  section  as  fig.  '2,  showing  longitndiual  libers  aud 
bundles  of  nbers  siirronuded  with  blood  corpoaelea.  The  muscle  libers 
ttwmselves  are  not  affected  (magnilied  500  diameters). 
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A  DISEASE  IN  CATTLE  NOT  DISTINGUKSHABLK  FROM  RABIES. 

By  VRBANV8  A.  HOORR. 

While  investigatiug  cattle  diseases  iu  the  State  of  Iowa  iu  the  fall 
of  1802,  Dr.  Stalker,  State  veterinarian,  calleil  my  attention  to  a  pecul- 
iar affectioD  which  had  appeared  at  variable  interval!!  during  the  sum- 
mer among  th«  cattle  belonging  to  Mr.  John  Wade,  who  resided  near 
Greene,  Butler  County,  The  mystery  Hurrounding  this  malady,  as  well 
as  its  economic  significance,  rendered  an  inquiry  into  ita  nature  and 
canse  exceedingly  desirable.  I  therefore  visited  Mr,  Wade  on  Novem- 
ber 10,  in  response  to  a  telegram  announcing  the  reappearance  of  the 
disease.    The  following  history  of  the  affection  was  obtained: 

Early  in  the  spring  of  1892,  IT  2-year-oId  steers  were  turned  into  a 
pasture  coutainiug  100  acres,  the  greater  part  of  which  were  on  slough 
hind.  The  field  contained  several  acres,  however,  that  were  dry  and 
wvered  with  tame  grass.  In  the  slough  portion  water  stood  for  a 
greater  i»rt  of  the  summer  between  the  hogs  or  tufts  on  the  tops  of 
which  wild  grass  grew  in  abundance.  The  cattle  were  salted  weekly, 
and  water  was  pumped  daily  from  a  well  at  one  side  of  the  pasture 
into  a  large  trough  stauding  iu  the  field.  The  well  was  bored  through 
limestone  rock  and  was  said  to  be  about  100  feet  deep. 

Late  in  June  or  early  in  July  a  steer  was  found  dead.  About  a 
month  later  a  second  animal  died.  Early  in  September  a  third  steer 
was  taken  sick  and  died  iu  about  three  days.  October  1, 2  steers  died 
and  later  in  the  month  1  others  perished.  The  last  4  animals  were 
observed  to  he  sick  for  about  six  days  prior  to  death. 

There  were  two  other  smaller  pastures  on  high  land,  in  which  were 
25  and  27  steers,  respectively.  In  September,  100  cattle  were  purchiised 
and  turned  into  the  pastures  on  the  upland.  Early  in  October  the 
surviving  cattle  from  the  slough  pasture  were  turned  into  the  fields  on 
the  upland  with  the  purchased  animals.  They  were  all  fed  subse- 
qnently  on  timothy  and  clover  hay  and  snapped  corn.  The  4  steers 
which  died  late  in  October  had,  therefore,  been  on  liigh  land  and  fed  as 
stated  above  for  about  three  weeks  prior  to  death,  None  of  the  cattle 
pastured  during  the  summer  in  the  fields  on  high  land  had  died,  and 
all  the  subsequent  deaths  were  among  the  cattle  which  had  been  sum- 
mered on  the  slough  pasture.  Mr.  Wade  hail  not  lost  cattle  in  previous 
years,  and  to  his  knowledge  this  disease  had  not  before  appeared  in 
his  vicinity. 
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Mr.Wjide  liad  already  Io»t  !>  imimals,  and  Bubseqneiitly  7  otlicrs  diod. 
Of  the  latter  4  were  exaiuiued  very  soon  after  deatli.  The  eymi)toni8 
observed  iu  the  sick  animals,  which  were  similar  to  those  said  to  hiive 
beeu  manifested  by  tlie  previously  affected  ones,  and  the  absence  of 
apparent  lesions  sufQcient  to  cause  death,  suggested  the  probability 
that  tiley  were  dying  of  rabies.  As  indicated  by  this  provisional 
hypothesis,  rabbits  and  calves  were  inoculated  with  the  brains  of  ',i 
(Nos.  1,  4,  and  5)  of  the  4  animals  for  the  purpose  of  obtaining  data 
whereby  a  positive  diagnosis  could  be  made.  The  results  demonstrated 
the  fact  that  these  animals  were  affected  with  rabies,  or  at  least  with  a 
disease  not  distinguishable  from  that  malady  as  determined  by  com- 
parative inoculation  experiments.  A  careful  inquiry  was  ntado  into 
the  prevalence  of  rabies  iu  the  vicinity.  It  was  learned  that  about  12 
nules  Jroni  this  place  several  animals,  all  of  which  died  of  rabies,  were 
bitten  by  a  rabid  dog  about  a  year  before.  This  was  the  only  case  of 
the  disease  fouud  to  have  occurred,  at  least  for  several  yenrs,  in  this  or 
adjoiuing  counties. 

As  the  source  of  iufectioii  is  exceedingly  difficult  to  explain,  this  out 
break  is  of  much  interest.  The  i>ossibility  of  the  presence  of  a  rabid 
dog  can  not  be  giiinsaid.  Accepting  it  as  a  fact,  it  is  quite  an  unusual 
condition  to  have  animals  bitten  by  a  rabid  dog  early  in  the  spring, 
die  of  rabies  at  variable  intervals  throughout  the  sunimer  and  early 
winter.  The  fa<.'t  that  no  other  animals  in  the  neighliorhood  died,  that 
mad  or  strange  dogs  were  not  observed  <Iuriug  the  entire  summer,  and 
that  a  careful  inspection  of  the  skin  of  the  animals  examined  failed  to 
reveal  the  presence  of  scars  suggestive  of  bites  or  other  injuries,  nil 
tend  to  preclude  the  probability  that  the  cattle  were  iidected  at  differ- 
ent times  by  means  of  the  bites  of  different  doge.  The  importance  of 
this  disease  warrants  a  somewhat  detailed  description  of  each  of  the 
animals  examined,  and  an  account  of  the  inocnlatiou  exjieriments  result- 
ing in  the  diagnosis  made. 

SVMPTOMS  AND  LESIONS  IN  THE  CATTLE  EXAMTNEll. 

Steer  No.  1. 

A2-,vear<ol<ltit«er  was  found  in  an  almost  dying  conditioti  Koveiubpr  10.  He  liiiil 
beeu  sick  for  live  days.  Wlien  first  attnckoil  be  was  snitl  tc>  linvc  been  iu  good  cnu- 
dition,  but  he  waa  now  luuch  emaciated.  Mr.  Wnde  xtHted  that  the  niiiet  niarkcii 
Hyniptoma  which  he  obaeived  iu  this  onimiil  were  indift'd'euce  to  food  aud  water, 
And  peniatency  in  driving  hogii,  dogs,  lieiid,  aud  other  small  animalit  j>om  the 
yard.  He  would  uot  attack  persons.  Occasionally  he  bellowed  as  if  iti  great  dis- 
tress. The  hind  liuibs  tvere  drawn  under  the  body  more  and  more  oacli  day,  no  thai 
by  the  third  day  walkiug  became  ditHcnlt.  At  timca  he  would  run  about  the  yard 
in  on  apparent  freuEj.  Wheu  obKcrved  (November  10)  he  walked  with  great  diffi- 
culty. The  hind  legs  were  drawn  under  tbe  body  aud  there  was  marked  loss  oi' 
eoordioation.  Iu  stepping  with  the  biud  ]egs  tbe  weight  rested  first  on  tUo  toes. 
Aft«r  afew  steps  he  would  fall  ou  the  veutral  surface  of  the  body,  bringing  the  four 
lege  beueath  him.     He  could  rise  only  with  difficulty.     The  eyes  hnd  a  (lull  appear- 
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itnrciind  were  deeply  retldeneit.  Jndglngfroin  tUoprBvionBcimp,  Mr.  Wade  tboiiKbt 
that  be  woiikl  live  bnt  a  fevr  hoiira.  He  wm  killed  (by  cnttins  tlie  ''orotids)  fur 
exam  illation. 

Avioptu  —Ste^t  much  emaciated,  Montli  and  (paophagDS  oornial.  Rumen  con- 
tained a  couaiderable  (jnantity  nf  moist,  partly  macerated  food,  consiBting  of  straw, 
buy,  corn,  and  corn  busha.  The  third  and  fourth  stomaclia  nere  normal.  The 
niQcosaof  the  duocleotim  and  jejunum  was  covered  with  alaj-er  of  bile-ataioed  mucus, 
otbi'rnisB  the  intestinal  tract  it  as  normal.  I.nnga  normal.  There  were  a  few  anbse- 
rous  blood  estravasatious  ou  the  left  ventricle.  The  Jiver  was  apparently  alightly 
enlarged,  normal  in  color.  There  were  about  400  o.  o.  of  a  thin,  clear,  greenish- 
yellow  bile. 

The  spleen  was  abnormally  dark  in  color.    The  normft]  markings  were  present. 

The  medullary  |>ortion  of  the  kidnejs  was  slightl.v  reddened.  Cortex  pale.  Cap- 
sule eaaily  removed.     Bladder  empty.    TIte  lymphatics  normal. 

The  frontal  lobes  of  the  brain  presented  n  snrfaee  thickly  sprinkled  with  pigment. 
The  blood  vessels  were  eligbtly  injected,  oapecially  in  the  choroid  plexus.  Sjiinnl 
cord  normal  in  appearance. 

The  microscopic  examination,  on  the  foliowint;  day,  of  the  various  tissues  did  not 
reveal  abnormal  changes,  and  stained  cover-glass  preparations  from  the  varioua 
organs  and  blood  did  not  show  the  presence  of  hanteria  or  other  microor  ganisms. 

Bacltriological  u'aniiniilion. — At  the  autopsy  tubes  of  agar  were  inoculated  with 
pieces  of  the  brain,  liver,  kidney,  aplneu,  and  the  heart  blood.  Liquid  agar  was  also 
inoculated  with  parts  of  the  brain  (Liborius' method  of  making  cultures).  All  of 
the  culture  media  inoculated  v'tb  the  spleen,  liver,  kidneya,  and  blood  remained 
clear.  One  of  the  agar  cultures  of  the  brain  contained  Harillut  fiuureiceng  liqut/acitHa 
in  pure  culture. 

November  12  an  emnlsion  was  made  by  grinding  up  a  small  piece  of  the  brain 
tissue  taken  from  beneath  the  pia  of  the  right  frontal  lobe  with  a  few  cubic  centi- 
meters of  aterilixed  water.  The  brain  had  been  kept  in  a  cool  place  since  its  removal 
(NoTembor  10),  nud  when  used  post-mortem  clmnges  were  not  detected.'  Two  rab- 
bits were  etherized  and  inoculated  with  one  to  two  drops  of  the  emnlsion,  one 
beneath  the  dura  and  the  other  in  llie  anterior  chamber  of  the  right  eye.  The  rab- 
bit inoculated  in  the  eye  remained  well,  but  the  other  developed  the  following 
symptoms : 

November  23,  thirteen  days  after  Itiocniation,  the  atteudaut  -  stated  that  the  rab- 
bit acted  very  i]ueerly.  November  26  ho  showed  partial  paralysis  of  both  hind 
limbs  anil  could  not  stand.  Hypoiirsthesia  of  the  right  hind  leg,  but  the  left  one 
was  apparently  devoid  of  sens.ition.  Tho  rabbit  tried  from  time  to  time  to  get  up, 
but  invariably  failed.  It  refused  food  and  water.  There  was  no  ferocity  mani- 
fested; temperature  normal.  It  was  found  dead  on  the  following  morning,  fifteen 
daya  after  the  inoculation.  The  post-iuorteiii  showed  injection  of  hlood  vessels  of 
the  heart.  The  liver  was  slightly  reddened,  Several  cysticerci  in  abdominal  cavity. 
Inleatinal  track  normal.  At  point  of  inoculation  the  brain  bad  a  pale  greenish  color 
over  an  area  2  to  3  mm.  in  diametiT.  Blood  vessels  of  the  meninges  slightly  injected. 
No  other  evidence  of  disease. 

Stained  cover-glass  preparations  made  from  the  blood  and  organs  exhibiteil  no 
bacteria.     Tube»i  of  culture  media  inoculated  from  the  same  remained  clear. 

November  28  a  second  rabbii  was  inoculated  beneath  the  dura  with  a  drop  of 
the  emulsion  prepared  from  the  bruin  of  the  dead  rabbit.  It  died  December  2,  The 
examination  showed  an  extensive  imHammatory  condition  of  tho  meninges  of  the 
braiu  about  the  poiut  of  inoculation. 

■The  delay  was  necessitated  by  the  distance  of  the  outbreak  from  Ames  and  the 
procuring  of  the  rabbits. 

'The  fact  that  much  of  the  time  I  was  neeeaaarily  in  the  6e1d  prevented  the  taking 
of  full  notes  on  the  symptoms  of  the  animals  inooalated  at  Ames. 


Stkbk  No.  2. 

This  steer  wna  first  oligprveil  to  be  sickim  tlie  evoiiingof  Nofember  10.  ItBhoved 
Byinpt-DDiB  aimilar  to  tbose  niaDifeHted  hy  Ho.  1  and  died  November  13.  Itnaa  exam- 
ined November  14  in  compnuy  witb  Dr.Is'ilea.  Tbe  poat-Minrtem  ['haDgea  were  con- 
siderably ftdTanced.  Tbe  inteatLnal  tract  appeared  to  be  norma),  with  the  exception 
of  a  thick  layer  of  miicua  over  tbe  mucosa  of  the  diiudeDum.  The  liver,  spleen,  nnd 
kidneya  were  diiicoloTed  from  deeompoailioti.  A  i-onaiderikbto  quantity  of  c1e:ir, 
straw -colored  aernm  beneath  tbe  dura.  The  blood  vessels  of  the  piaaud  choroid 
plexus  injected.  No  hemorrhage.  Over  the  ftontul  lobea  the  pia  presented  a  stip- 
pled appearance  dne  to  fine  and  coarser  pigment.  The  pigmentation  was  most 
intense  about  the  olfactory  bulbs,  The  microscopic  examination  of  the  pigment 
showed  it  to  be  composed  of  roundish  or  rectangular  granules  of  a  dark  brownish 
color,  varying  from  0.i5  to  1.5  fi  in  diameter. 

Several  tubes  of  asi>r  were  inoculated  from  the  brain  snbstance  at  the  time  of 
the  autopsy.  Part  of  these  remained  clear;  the  others  developed  into  impure 
Gulturcs  of  saprophjtic  bacteria. 

As  the  ateiir  had  been  dead  for  some  time  prior  to  examination  rabbits  were  not 
Inoculated  beneath  the  dura  with  its  l>r:iin.  A  aingle  rabbit,  however,  was  inocu- 
lated subcntaneously  witb  a  piece  of  tbe  brain  substauce  and  remained  well. 

Sterr  No.  3. 

A  2-year-old  steer  woa  taken  sick  about  Novemliet  10,  and  died  dnrtng  the  night 
of  November  12,  Ho  wos  said  to  have  exhibited  syinplome  similar  to  those  alreatly 
described.  He  was  examined  November  14,  but  tbe  poat-niortem  changes  wore  too 
for  wlvsnced  to  dotermine  any  alight  abnormal  changes  at  the  time  of  death. 

Steer  No.  4. 

A  3-yesr-o1d  steer  was  taken  sick  November  19.  The  flrst  aymplom  noticed 
was  his  pprsiutent  chasing  of  all  tlio  smaller  animals  which  came  near  him.  Thia 
was  followed  by  paroxysms,  in  whicli  he  would  run  against  fences  and  farm  build- 
ings. He  was  placed  In  stanchionB  1o  prevent  him  from  injuriug  himself  or  other 
anintala.  He  was  at  all  times  uneasy,  would  bite  up  a  mouthful  of  hay  or  dirt  and 
act  as  if  in  great  distress.  He  ate  and  drauk  very  little,  aud  swallowed  with  appar- 
ent dllitculty.  He  exhibited  tbe  same  paralytic  symptoms  as  described  for  No.  1. 
The  feces  were  observed  by  Mr.  Wn<1e  to  be  much  darker  in  color  than  usual.  He 
died  on  the  morning  of  Xuvember  24. 

^nlopsj/.— The  examination  was  made  within  a  few  hours  after  death,  the  body 
being  still  warm.  The  animal  was  reported  to  have  lost  considerable  in  weight 
during  the  attack.  The  estimated  weight  at  time  of  autopsy  was  1,100  pounds.  The 
lower  jawbone  on  right  side  wiks  fractured  and  the  surrounding  tiasnea  ipdeinatous. 
The  mucosa  of  pharynx,  larynx,  aud  upper  3  inches  of  tbe  trachea  were  sprinkled 
with  punctiform  hemorrhages  which  were  also  found  in  small  numbers  in  the  lower 
part  of  the  trachea  ntid  lar^rer  bronchi.  Considerable  straw-colored  o-dema  beneath 
tongue,  just  posterior  to  fratnum.  The  lymphatic  glamls  of  the  throat  were  deeply 
reddened  aud  mdematous.  Beneath  the  pleura  on  the  costal  surface  of  the  thoracic 
cavities  were  nnmerouH  blood  extravasations,  3  to  10  mm.  iu  diameter.  Luiiga  not 
collapsed;  hypern>mic,  but  no  hepatization  in  luug  tissue.  Ecchymoaes  on  ba»e  of 
aorta  and  over  heart.  Dark  post-mortem  clots  in  both  veutric^les.  Punctiform 
hemorrhagea  beneath  cndocanliom  over  pymmids  and  around  apex  of  left  ventricle. 
Abdominal  organs  normal. 

The  brain  presented  no  abnormal  appearance,  excepting  a  slight  injection  of  the 
blood  vessels.  Tbe  spinai  cord  appeared  to  be  normal  throughout.  Tbe  brain  was 
c«refully  covered  aud  placed  m  glycerin  and  sent  by  express  to  tile  laboratory  at 
Wuhington,  where  rabbit  Inocnlations  were  made  by  Dr.  Smith.    (See  page  77.) 
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BarterioXogkal  »xamtnation. — A  ^n,tgfi  nnmber  of  tnVs  of  caltnTe  medift  trere 
inocnlateil  with  ilifferent  tiunea  and  organs  of  thii  animal.  The  majority  of  these 
remaiDed  clear.  A  Btreptocovons  developed  In  pure  ciiltnre  in  media  JDoculated 
with  the  blood.  It  was  extretn el;  delicate  in  its  riiltnral  character,  bnt  mice  inocu- 
lated with  a  pure  cultnre  remained  well.  Thia  streptococcus  perished  before  its 
fltndy  was  completed.  A  a  pore- bear!  nf;  bacillns  renembiiug  BaciUui  ttihtiUa  wns 
obtained  from  the  spleen  nnd  a  nonpatliof^enln  motile  baclllns  was  isolated  from  the 
liver. 

The  microflcopic  examination  of  the  tlssaes,  both  in  the  fresh  condition  and  in 
aectloiis  of  the  organs  preserred  in  alcohol  nnd  M[iller's  dnid,  fajleil  to  reveal  an; 
abnormal  oondltloDS. 

STRBtt  Ko.  6. 

A  steer  3  years  old.  This  animal  was  tlrst  obnerveil  to  he  affected  November  31. 
From  that  time  to  November  24  he  exhibited  symptoma  aimilat  to  those  manifeeted 
by  No.  4,  excepting  that  the  paroxyama  were  less  marked.  November  24  this  animal 
came  noder  my  olieervation.  He  waa  lying  down  moat  of  the  time.  He  got  np 
frequently  and  wonld  walk  a  short  distance  and  fall.  In  walking  there  was  consid- 
erable trembling  of  the  body.  His  movements  were  uncertain,  the  hind  feet  were 
placed  well  under  the  body  and  there  was  "kunckling"  in  all  four  feet,  with  an 
apparent  loss  of  cooidination.  Temperature,  102.3"  F.;  pulse  42,  weak;  respira- 
tion, 24,  not  labored;  temperature,  101. 8*^  F.  Smaller  animals,  especially  dogs, 
were  driven  from  the  yard  so  long  as  be  could  walk,  but  no  signs  of  ferocity  observed. 
He  iTonld  come  ap  to  n  person,  bnt  when  a  baud  was  placed  on  his  heail  or  nose  be 
would  stop  and  act  perfectly  docile.  Toward  night  he  was  unable  to  stand  for  more 
than  a  few  minutes  at  a  time.  Eyes  were  dull  and  the  blood  veesele  of  the  conjunc- 
tiva conaiderably  ii^ected.  November  25  the  steer  waa  unable  to  rise.  Conjnnctiva 
deeply  congested.  Temperatnre,  91.6'^  V.;  pulse  very  weak;  raspiratiou  almost 
imperceptible.     At  11  a.  m.be  wna  killed  by  bleeding. 

AHtopfg. — Blood  appeared  normal  and  clotted  readily.  No  (Edema  or  ecchymoees 
about  month,  pharynx,  or  larynx,  aa  in  No.  4.  Ecchymosis  in  cephalic  and  ventral 
portion  of  lungs.  Lungs  not  conge8t«d,  but  partially  collapsed.  A  few  panctiform 
hemorrhages  beneath  the  endocardium  of  the  pyramids  uf  t\n:  left  ventricle;  other- 
wise heart  normal.  Lymphatics  normal.  Spleen  inncb  enlargeil,  dark  coloreil,  and 
friable.  Upon  section  the  capsule  revcrtn  with  slight  bulging  of  the  pulp.  Livet 
enlarged,  edges  rsiinded ;  in  section  it  presented  a  dull,  pale  red  color,  mottled  with 
grayish  areas  1  to  3  mm.  In  diameter;  aboat  TOO  c.  o.  of  viscid,  very  dark  colored 
bile  holding  solids  in  suspension,  otherwise  clear. 

Kidneys  normal  in  appearance.  There  were  abont  250  c.  c.  of  clear  acid  urine  in 
the  bladder.  Examination  abowed  the  absence  of  albumen.  No  lesions  could  be 
found  in  the  intestinal  tract.     Contents  normal. 

The  hloo<1  veKsela  of  the  meninges  covering  tlie  brain  were  slightly  injected.  An 
unusually  large  amount  of  pigment  un  fronts!  lobea.  Blood  vessels  of  choroid 
plexus  much  ii^jected.  No  lii|nid  in  ventricles.  The  gray  and  white  matter  iionnal 
in  appearance. 

A  microscopic  examination  of  the  blood  and  tissues  in  a  fresh  condition  showed 
the  epithelium  of  the  kidneys  to  be  slightly  granular.  Sections  of  these  organs 
from  pieces  hardened  in  alcohol  and  Mliller's  flnid  showed  no  appreciable  change  in 
the  cellnlar  strnctare.  The  blood  spaces  in  the  liver  contained  a  considerable 
nnmber  of  red  corpuscles. 

HaeUriological  examination. — At  the  autopsy  tnbes  of  agar  nnd  glycerin  agar  were 
inoculated  with  pieces  of  the  brain,  liver,  spleen,  kidneys,  nnd  with  several  loops  of 
heart  blood.  The  tubes  inoculated  with  the  brain,  liver,  and  spleen  remained  clear. 
Those  inoculated  from  the  blood  developed  into  impure  cultures  of  saprophytic  bacte- 
ria. Achromogene  was  obtained  from  the  kidney.  Abont  30  c.  c.  of  the  heart  blood 
irere  transfemd  by  means  of  a  flamed  pipette  fhim  the  heart  to  a  sterile  tube.    This 
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TriiH  plncc<l  ID  nn  iuciibutor  in  about  oi^cbtecn  honra.  Tbe  Beriim  which  oozed  out  of 
the  clot  reiu aided  clear.  CoTer-glans  pTeparntiouB  from  the  ditferent  organs  sbowcil, 
wbeu  properly  ctAiueil,  uo  hncteria  or  other  orgaiiisniB. 

AnaTobicciiHarcsweromiicle  after  Li boriua' method  from  the  kidney,  liver,  aplenn, 
mill  brain.     All  of  these  remained  clear. 

Novemher  '28  a  beifer  calf  (Xo.  19)  nbout  2  mouths  old  was  inocnlated  beneath  tlir 
dnra  with  a  few  drops  of  a  suspension  uf  the  brain  of  steer  No.  5.  Tlie  calf  wan 
rblorofomied,  trephined  on  the  left  side  of  median  line,  and  the  emiilBion  injected 
hrncatb  tbe  diira  by  means  of  a  syringe.  A  small  qnantity  of  blood  and  presnmahly 
a  portion  of  the  inJecteA  liquid  escaped  after  williilrawing  the  needle.  The  wound 
healed  nicclj.  The  tetitperatiire  remained  normal  for  three  days,  after  which  it  was 
not  takenfora  period  of  twelve  days.'  December  15,  seventeen  days  after  the  iuoeii- 
lation,  the  temperatnre  was  100.3^  F.  Thecalf  appeared  to  be  weak,  laid  down  often. 
rone  without  much  difSclllty,  and  bellowed  frequently.  There  was  conaiilerable 
dribbling  of  saliva.  December  IG,  temperature  98-  F.  December  17,  temperatnro 
98.4''  F.  Calf  was  verj-  weak,  loss  of  coordination  in  walking,  fi>ll  frequently,  and 
rose  only  after  several  efTorta.  Some  bloating:.  Reported  by  tbe  man  in  charge  to 
refuse  food  almost  entirely.  Dribbling  of  saliva  less  marked.  December  18,  tern- 
peratiire  89^  F.    Paralyzed,    December  19,  calf  found  dead, 

Aiitopsii. — Calf  consiilerabty  emaciated.  Mucosa  of  mouth  and  pharynx  normal. 
Lungs  normal.  Both  ventricles  contained  dark,  firm  clots.  Liver  normal  in  appear- 
ance. About  100  c,  c.  of  dark  bile  holding  finely  divided  particles  in  saspension. 
gli(!ht  cedema  in  pelvis  of  kiilneys.  Urine  dark,  cloudy,  and  acid  in  reaction. 
Intestinal  mucosa  generally  covered  with  mucus,  a  few  punctiform  hemorrbagos  in 
ctecum.  Content"  of  colon  firm  and  covered  with  mucus.  Lymphatic  glands 
slightly  ipdematous.  The  brain  and  its  membranes  appeared  to  be  normal.  Slight 
amount  of  pigmeutatiun.  Tubes  of  agar  were  inoculated  with  pieeea  of  the  spleen, 
liver,  kidney,  and  brain.  Quo  of  the  tubes  inoculated  with  the  brain  contained  a 
few  colonies  of  liacillut  eoti  eommaniit;  tbe  others  remained  clear, 

Novemher  26  a  heifer  calf  about  9  months  old  was  inoculated  intravenoasly  with 
14  c.  c.  of  delibrioat«d  blood  from  sl«er  No.  5.    The  calf  ramained  well. 

Strkr  No.  6, 

This  animal  was  taken  sick  December  S,  and  died  December  12.  The  symptoms 
were  reported  to  be  the  same  as  those  exhibited  by  previous  animals.  No  post- 
mortem examination  was  made. 

Strbr  No.  7. 

A  steer  18  months  old  died  daring  the  night  of  December  13.  Tills  aninpal  was 
found  sick  December  II,  and  it  was  not  known  how  long  he  had  been  sick.  TIic 
symptoms  were  reported  to  be  the  same  as  those  in  previous  cases.  The  partial 
paralysis  and  "knuckling"  were  especially  well  marked.  Examination  made 
December  14,  at  10  a.  m.,  by  Dr.  Kilbome. 

Jntopty. — (general  condition  good ;  weight  about  500  pounds.  Month,  throat,  and 
lungs  were  nornial  iu  appearance.  Heart  muscle  flabby ;  tho  left  ventricle  nearly 
filled  with  a  firm  post-mortem  clot.  The  ri^bt  ventricle  coiitstned  a  dark  clot  and 
liquid  blood.  A  few  punctiform  lieniorrhages  were  beneath  the  endocardium  of  the 
led  ventricle. 

The  liver  was  attached  to  the  diaphragm  by  firm  fibrous  adhesions  of  long  stand- 
ing. The  surface  n-as  marked  by  several  scars,  otherwise  (be  liver  appeared  to  be 
normal.  The  gall  bladder  contained  about  500  c.  c.  of  dark  greenish  viscid  bile, 
holding  solids  in  suspension.  The  spleen  was  enlarged  to  twice  its  normal  size. 
Pulp  of  a  dark  blackish  color,  and  rather  soft.    Malpighian  bodies  visible  in  fresh 

1  the  aymptoms  and  post-mortem 
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aectioiiB.  Tbe  enlargement  Appeored  to  be  due  to  ku  increMe  in  the  number  of  red 
coipuaelea.  The  coitex  and  base  of  pjramida  of  tbe  kidneys  pale.  Capsules  easily 
removed.  The  bladder  cnntntued  about  1,500  c.  c.  of  clear  uriuu.  No  albuiaen. 
Tbe  uldition  of  nitric  acid  produced  an  unusual  amount  of  effervescence. 

The  contents  of  tbo  third  atomacb  somewbat  dry.  In  tbe  fonrtb  stomach  a  slight 
(EiIemB  of  the  laminic  vith  several  eiosioDs  of  tbe  mucosa.  The  latter  in  the 
dDodeuDin  appeared  enollen  and  covered  nith  an  abnormal  amount  of  nincns.  A 
slight  injection  of  the  blood  vesaelB.  In  the  ilenm  tbe  mncosa  was  covered  with  a 
thin  layer  of  cells.  Citcuni  and  colon  normal.  IjymphaCic  glands  normal  in  size. 
The  membranes  coveriug  tbe  brain  pretHinted  nu  arborescent  appearance  I'rom  the 
injection  of  the  blood  veseels.  A.  slight  hemorrhage  on  the  left  hemisphere  ni'nr  the 
longitndinol  fissure.  CouKiderable  piguivut  over  the  frontal  lobes.  No  fluid  m  the 
left  lateral  ventricle.  A  small  i|uantity  of  blood-stained  sernm  in  the  right  lateral 
ventricle.    Choroid  plexus  deeply  injected. 

A.  microscopic  examination  showed  tbe  blood  and  organs  to  be  apparently  normal. 
Tubes  of  cnltnre  media  were  Inoculated  vritb  pieces  of  the  liver,  spleen,  and  kidney. 
Those  inoculated  from  tbe  spleen  and  kidney  remained  clear.  One  of  the  agar  tubes 
inoculated  with  the  liver  developed  into  n  culture  of  a  motile  bacillus.  I'nfoTtu- 
n»tely  this  coltore  was  inadvertently  rejected. 

COMPARATIVE  INOCULATIONS. 

The  positive  diagnosis  of  rabies  was  iiot  made  until  the  resalts  of  a 
series  of  inoculations  with  the  virus  obtained  from  steer  Ko.  4  were 
obtained  and  carefully  compared  with  tbose  of  a  parallel  series  with 
virus  obtained  from  a  rabid  dog.  As  previously  stated,  tbe  brain  of 
steer  No,  4  was  carefnlly  removed,  placed  in  pure  glycerin,  and  sbipped 
by  express  to  the  laboratory  at  Washington,  D.  C,  where  it  was 
received  four  days  later.  It  was  kept  in  a  refrigerator  for  Ave  days, 
when  Dr.  Theobald  Smith  made,  from  a  portion  of  the  medulla,  a  sus- 
pension in  peptonized  beef  broth  and  injecteil  about  0.24  c.  c.  beneath 
the  dura  of  rabbit  No.  S'M,  This  rabbit  died  in  about  seven  weeks 
■with  symptoms  of  paralytic  rabies.  Two  rabbits  inoculated  with  an 
emulsion  prepared  from  a  piece  of  the  brain  of  rabbit  No.  398  subse- 
quently died  with  similar  symptoms.  The  series  of  inoculations  thus 
begun  extended  over  a  period  of  nearly  seven  mouths,  iu  which  eleven 
rabbits  were  used,  all  of  which  died  with  symptoms  of  paralytic  rabies. 

Although  comparative  inoculations  were  made  iu  several  rabbits 
and  calves  which  were  carefully  watched  during  tbe  disease  and  exam- 
ined ijost-mortem  with  the  greatest  caro,  there  was  not  present  any 
constant  condition  or  conditions  which  enabled  one  to  detect  a  diU'er- 
ence  between  the  diseases  produced  by  the  virus  from  different  sources. 
The  essential  data  obtained  in  these  inoculations  are  here  given. 


Babbits  and  calves  were  inoculated  with  this  virus  beneath  the  dura, 
intravenously,  and  into  the  subcutaneous  ti.ssue.  The  data  important 
from  the  diagnostic  standpoint  was  obtained  from  the  intracranial 
iuocolations.  The  other  methods  were  usually  ineffective,  although  a 
few  ta,tal  results  were  obtained  by  the  subcutaueous  process.    Atten- 
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tion  is  called  particalarly  to  the  symptoms  manifested  by  th6  different 
rabbits  and  the  niiiformity  \a  the  time  between  iaocolation  and  death. 
The  long  period  of  incnbatiou  in  the  first  rabbit  inoculated  was  pre- 
samably  dne  to  tbe  length  of  time  the  brain  remained  in  the  glycerin 
prior  to  its  use.  The  number  of  rabbits  used  for  subdural  iiiocnlatiott, 
the  date  of  inoculation  and  death,  are  given  in  tabulated  form.  The 
symptoms  and  {wst-mortem  notes  for  each  animal  follow  the  table. 

A.—SaMHral  inoeiilatioiu  in  raibiU. 


TinaoMa. 

Date  of  In. 
ocnlatlOD. 

Dat«cirdeMb 

Period  of 
time  rata- 
blta  lired 

1 

Jan.  18,1883 
.^•^doVr 

Mar!  so!  IMS 

ST; '2!^ 

May  28!  1883 
Jnn.u!lBB3 
July  18  1BB3 

i» 

Brain  of  rabbit  Mo.  »M 

'jan,  1B.I8M 

,Feb.    e.lBM 

Sa::',Sa!KS::::::::.:::::;::: 

Brain  Sf^bit  NaK.. '.".'.■■::":;;";::■. 

MM,31,ia»l 
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Babbit  No.  398. 

Thii  rabbit  Tem»ined  well  nutil  Jannary  16,  forty-three  duye  nfter  its  inoonlntiou, 
when  it  became  partially  paralyzed  iii  tbe  hind  limbe.  There  were  no  other  signs  ot 
brain  deraugettient.    Tbe  rabbit  ate  spariDgly  of  green  cabbage. 

Janaary  IT :  The  rabbit  was  fonnd  lying  on  one  side  feebly  moving  tbe  forelegs, 
gaaping  as  if  dying.     This  condition  continaed  all  day. 

January  IX:  Kabbit  foand  dead.  Subcutaneons  veins  filled  with  tarry  blood; 
marked  veuuas  injection  of  the  intestine*.  Cortex  of  the  kidney  and  tbe  bam  of 
pyramldB  pate,  the  remaining  portion  of  a  deep  reddish  viiUn.  Liver  pale;  spleen 
barely  enlarged.  L.nngs  pale.  Heart  contained  tarry  blood.  The  brain  surface 
-wSB  marked  with  injected  blood  vessels. 

Kabbit  ^'o.  fiO. 

Paralysis  observed  Febnary  2,  fifteen  days  after  inounlation.  It  waa  unable  to 
moTe  its  hind  limbs,  bat  dragged  itself  along  with  the  forefeet. 

February  3 :  Rabbit  sat  in  its  cage  with  both  biiid  feet  extended  backward.  Its 
eyes  had  a  peculiar  staring  lunk.    It  smelled  of  food  when  presented,  but  refused 

February  4 :  The  symptoms  were  aggravated  sinoe  yesterday. 

February  5 :  Rabbit  on  one  side  breathed  regularly. 

February  6:  Found  dead  in  the  morning.  Hembrooe  of  tbe  brain  slightly  iiijeote<l ; 
tbe  gray  and  white  matter  normal  in  appearance;  ventrtclea  normal.  Spinal  cord 
not  visibly  affected.  Lungs  hypeneuiic.  Heart  normal  in  color.  The  liver  very 
dark;  a  microscopic  examination  showed  a  large  amount  of  pigment.  Spleen  and 
kidneys  normal.  Slight  venous  injection  of  intestinea.  Tubes  of  agar  inoculated 
from  the  various  organs  lemoinod  clear.  Cover-glass  preparations  showed  uo 
microorganisms. 

Babbit  No.  118. 

Exhibited  tbe  same  symptoms  us  rabbit  No.  420.  The  iiost-mortem  showed  a 
marked  bypenemia  of  the  kidneys,  otherwise  not  difieient  ftom  No.  iSft 
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Uabsit  Nu.  421. 

Uaroh  2,  tweiity-one  days  after  ita  inocniatiou,  this  rabbit  wh  paralyzed  in  the 
hind  limbe;  could  baretj-  drag  himself  a  few  inches  b;  uBiag  forefeet.  Ate  very 
little.     Hitherto  he  appeared  to  be  perfectly  wel]. 

March  3 :  Rabbit  cunld  not  use  hU  hind  feet ;  otherwite  appeared  to  be  better  than 
yesterday. 

March  1:  Habbit  was  slttiug  up  in  uhubI  poaition;  pacalyais  much  improved,  but 
appeared  to  be  in  diatresa. 

March  5:  Rabbit  found  dead.  The  livet  was  very  dark,  containing  pigment. 
Heart  moecle  nmunally  pale.  Lungs  slightly  congested.  The  brain  appeared  to  be 
aonual 

Kabbit  Ho.  433. 

March  29:  Twenty  days  after  inoculatioo  this  rabbit  appeared  to  be  dull,  but 
when  placed  on  the  floor  woold  bop  about  slowly. 

Mny  9:  Head  drawn  back.  Respiration  slow.  Died  about  2  p.  ni.  Month  and 
fauces  Donnat,  Stomarh  contained  partially  tligesteil  food.  Liver  deeply  reddened ; 
containe<l  much  blood  and  pigment,  Spl<;en  normal.  Kidneys  pale,  parenchyma- 
tous degeneration  of  cortex.  Heart  mnacle  unusually  large;  blood  veesels  injected. 
Lnngs  hyperatmic.     The  brain  appeared  to  be  normal. 

Rabbit  No.  9. 

ThiH  rabbit  exhibited  ita  first  sign  of  the  disease  ou  the  sixteenth  day.  Its  tem- 
peiatare  was  taken  daily  at  8  a.  ui.  For  the  first  sixteen  days  it  was  normal  except- 
ing ou  the  niuth,  twetftb,  and  flfteeuth  days,  when  it  reached  104,8°,  104°,  and 
1M,2-  F.p  reepectirely. 

May  26  (sixteenth  day):  Temperature  102.2^'  F.  Rabbit  had  diOlcDlty  iu  using 
hind  legs. 

May  27:  Tempeiatnre  lOLD*^  F.    Partial  paralysis  of  bind  lege  in  the  afternoon. 

May  28:  Temperature  89.8^  F.  Lay  on  ono  side,  but  was  able  to  move  all  four 
feet.    Respiration  slow  but  easy.     Head  was  drawn  slightly  backward. 

May  29:  Rabbit  unconscious,  ^'o  reflex  raoveuient  when  touched.  Respiration 
very  slow.  It  died  about  11  a.  m.  Mouth  and  pharynx  normal.  The  blood  vessels 
of  the  trachea  slightly  injected.  In  cephalic  lobe  of  right  lung  there  was  a  small 
necrotic  area.  The  blood  vessels  of  heart  slightly  injected.  Lungs  hyperwrnic. 
Liver  dark,  containing  much  pigment.  Kidneys  pale,  especially  cortex.  Drain 
normal  in  appearance. 

Rabbit  No.  449, 

Fifteenth  day :  The  temperature  on  the  ninth  day  was  104.8'^  F.  On  the  following 
day  it  was  103.8";  subsequeutly  it  was  normal.  The  Itrst  eymptoui  noticed  was  a 
marked  inclination  to  sit  close  in  one  corner  of  tbe  cage  and  to  refuse  to  move. 

.Inne  20  (seventeenth  day) :  Kabbit  considerably  excited  j  leapiration  accelerated. 
A  noticeable  loss  of  coordination  in  the  bind  limbs.  Temperature  102,8''  F.  In  the 
evening  rabbit  lay  on  one  side  unable  to  rise.  When  touched  it  moved  its  forefeet 
slightly. 

Jnne  21 :  Rabbit  unable  to  move  its  feet.  The  head  moved  a  little.  Respiration 
easy.  In  the  evening  a  slight  tapping  on  its  cage  induced  a  feeble  movement  of  the 
head.    Otherwise  paralyzed. 

Jnne  22 :  Rabbit  remained  the  same  as  yesterday. 

Jnne  23:  Respiration  labored.  A  very  slight  movement  of  the  head  when  the  cage 
was  tapped,     A  few  movements  of  the  lower  jaw  noticed. 

Jane  24 :  No  change  from  yesterday.  When  turned  over  a  slight  movement  of  tbe 
head  noticed.  Head  drawn  backward.  Gabbit  died  about  6  p.  m.  Liver  deeply 
reddened.    Biain  normal  in  appearance. 


Rabbit  Nu.  134. 

lliis  rabbit  remaiaed  ivell  for  aeveral  dajs,  whou  it  sbuvred  sigus  of  pttrnlyeiB. 

March  29:  Rabbit  api)enre(l  <lull.  moved  ouly  nfter  miicb  urging,  and  had  very  lit- 
tle USD  of  bind  legs.  It  failed  riipidly  duriug  tkemDmiuf;.  Atlla.iu.it  was  barely 
abletosit  up;  bind  legs  projected  backwiird.  At4p.m.  it  la.y  ouoneaide;  uomove- 
meut  of  body  viaible,  except  alow  respiration  uud  occasional  twitching  of  forefeet 

March  30;  Rabbit  funnd  <leud  in  the  moruing. 

Tlie  muutli  and  rauce.i  uonnal  in  appearance.  The  liver  much  enlarged  aud 
engorged  with  Moud.  Examination  shoved  much  pigment.  The  «|ileeu  sligblly 
enlarged  uud  very  darli  ('i>lure<1.  llenit  uiuscle  palp,  LiiugH  h,i  perirmic.  The 
blood  vessels  of  the  biaiD  injected,  giving  the  gra;  matter  a  faint  pinkish  tint. 
Veutriclea  normal  in  appearance. 

Rabbit  No.  458. 

Rabbit  appeared  to  he  well  for  fonrteen  days.  It  then  exhibited  marked  emacia- 
tion aud  scTBtcbed  the  bottom  of  its  cage  almost  coutinnounly,  Thei^e  symptoms 
continued  for  four  days,  when  the  rabbit  was  found  lying  ou  onesido  as  if  in  a  semi- 
comatose condition.  A  little  later  it  was  observed  climbing  about  the  cage  and 
could  walk  without  falliug.  A  few  honrs  later  it  was  lying  on  one  side.  When  dis- 
turbed it  moved  all  four  feel,  bnt  mwle  no  other  effort  to  rise.  Two  hours  later  it 
was  apparently  uu  conscious.  \\'heu  touched  with  a  stick  it  moved  the  forefeet  very 
little  and  lay  cm  one  aide  us  before.  !ia  visible  change  ou  the  following  morning, 
except  that  the  respiratory  movements  were  much  more  feeble.  It  died  early  in  the 
eveuing. 

Mouth  and  fauces  normal.  Blood  vessels  of  heart  and  lungs  bypenemlc.  The 
liver  very  dark,  containing  much  pigment.     Drain  api>eared  to  bo  normal. 

Rabbit  No.  496. 

This  rabbit  remained  well  for  fourteen  days.  May  5  (the  fourt-eenth  day)  it  sat  in 
one  corner  of  its  cage.  When  distnrbed  it  showed  slight  nervousness,  and  if  forced 
to  move  was  uncertain  in  its  steps;  toward  night  raovemonts  became  diEBcult— 
unable  to  walk  natnrally, 

Mouth  and  pharynx  normal.  Liver  deeply  congested.  Brain  normal  in  appear- 
ance, except  that  at  the  point  of  inoculation  there  was  a  yellowish  necrosed  area 
about  OS  large  as  a  pin's  bead.     No  other  lesions. 

Rabbit  No.  56. 

On  the  twentieth  day  after  inoculation  the  rabbit  exhibited  peculiar  movements 
wheu  dUturbed;  on  the  following  morning  it  was  partially  paraly/.ed  iu  the  hind 
limbs.  In  the  afternoon  paralysis  became  complete  iu  all  four  limbs.  It  lay  on  its 
abdomen  with  the  bead  tnmed  to  the  left.  It  remained  in  this  position  for  about 
tweuty-four  hours,  when  it  died.  Liver  very  dark,  otherwise  organs  appeared  to  be 
normal. 
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Yrarunu  No.  241. 

Fem»le.  Inovnlated  beneath  <\arB.  witb  1  r.  c.  at'  uu  eniulaiou  of  the  brftiii  of  rab- 
-  bit  No.  424,  March  7.  She  reuiaiued  appuii-ntly  well  fur  lifteeu  tlajH.  March  22  she 
refDBcd  foDil  aud  nattr.  She  wna  very  iinMay,  presMd  her  head  vigoroutly  against 
the  BidM  of  the  atull,  belluwed  very  frei|iieutly,  more  especially  when  a  person  wae 
in  Bight.  At  times  slie  tianed  and  Btaiuiied  with  the  forefeet.  On  opening  the  door 
of  the  pen  she  made  vigiirona  efforta  tu  enc^pe  aud  did  not  notice  either  words  or 
whip.  Ill  the  yaril  Hhe  followed  a  perNOU,  preaaiug  her  nose  forcibly  against  him, 
but  not  vLi'iiiuBly.  The  bowels  had  heen  loosa  for  two  days  (this  was  thoagbt  to 
have  been  due  to  the  food  given).  Temiieratiire,  103.8^  F.,  taken  every  day  at  8  a.m. 
Slight  ilribbliii);  of  saliva. 

March  23:  She  ate  and  drank  very  little;  temperature  IOCS'-  F. j  cousidwable 
diarrhea.     Veryuneaey;  I >ello wed  frequently.     No  rumination. 

Match  24 :  Temperature  102-  F.  Animal  <'OntLuued  to  presa  her  head  against  the  side 
of  the  stall,  bellowing  altiiOHt  cuutimioualy.  Theprceunceof  adogproduoednoeffect. 
Diarrhea  continued ;  coiisiderable  tenesmus.  She  liiid  down  fVeqaePtly,  often  roae 
immediately,  but  at  times  would  lie  quietly  for  some  minntes. 

March  26 :  Temperature  99^  F.  Animal  lying  down,  unable  to  get  up.  She  died 
about  4  p.m. 

Aulopiy  maitt  March  -..I. — rost-morteui  changes  somewhat  advanced.  The  intea- 
tioal  tract  appeared  to  be  uonual,  exceptiug  a  few  punotiforni  hetuurrhagea  in  pyloric 
portiouof  thcstuiunch.  Spleen  normal.  Liver  iind  kidne>  s  slightly  discolored  from 
decomposition.  No  lesions  determlne<l.  Hypostatic  congestion  of  right  Inng,  Con- 
siderable uKleuia  itliout  the  heart.  There  were  about  400  c.  c.  of  n  clear,  dark,  wine- 
colored  liquid  iu  the  ])ericardiiil  sac.  No  liemotrlioges  in  the  heart  muscle,  whioh 
was  of  a  bluish  color.  Ventricles  empty,  darlc  blood  clots  in  both  auricles.  Ttie 
brain  was  somewhat  soft,  apparontly  due  to  post-mortem  changes,  otlierwise  normal 
in  appoa ranee. 

Female,  The  animal  ieiuaiue<l  apparently  perfectly  well  until  April  1,  twentj- 
fonrdayo  after  its  inoculation.  On  that  day  it  refused  all  food.  Small  drops  of 
perspiration  had  collected]  thickly  ou  tlie  hairs  on  the  dorsal  aspect  of  the  body. 
Each  breath  was  a<:companicd  hy  a  nlight  moan.  The  entire  body  iu  a  tremble. 
Temiieratore  104. G-  F.,  which  hitherto  has  been  normal. 

April  2:  Tuniperaturc    103.2'    F.     iteftised   food.     Bellowed    frequently  withont 
apparent  (.'aiisc.     When  upproachod  she  presented  a  Horprised  appearance,  head  ele- 
vuted.     In  the  eveuinj;  nlie  followed  other  calveit,  frothing  at  the  mouth 
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April  3:  Temperalnre  103.8°  F.  TrembliDg  of  the  entire  body;  Blood  with  head 
eri:(;l,  bvllon-iu}];  oii.-iiBioDallj'.  Wheu  nalkiug  shoxred  a  marked  losa  of  coordination 
in  the  hind  )«g3,  ^itb  unsteadiness  in  forefeet;  considerable  awajiing from  Bide  to 
Btile.  Tlie  forefeet  were  placi'd  outward  in  a  bracing  position.  Later  in  the  day 
walking  became  impossible  and  Bbo  lay  oa  one  side,  Doable  to  f;et  up. 

April  4:  Teniporatiiro  100.5°  F.  Lay  an  one  aide,  with  Icj^a  ex  tended  and  hen  d 
drawn  backward.  When  approached  alight  uiuvcmeut  of  limbs  aud  faint  bleating; 
refusal  food,  but  drank  about  3  quarts  of  water.    Temperature  in  evening,  98.2^  ¥. 

April5:  Temperutiire  9G.2^  F.  I^ay  perfectly  <juiet;  no  movement  of  body;  raisi'd 
head  alightly  wlieu  approached.  Refused  nil  food  aud  wat«r.  Offered  no  resistance 
in  beingroUeilover.  Head  drawn  backward  much  more  than  normal.  No  retraction 
of  tbe  eyeballs;  no  trembling  or  twitching  of  the  muscles.  Toward  night  there  was 
apparently  complete  paralysis. 

April  6 :  Calf  found  dead  early  in  the  moruing. 

Autopsy. — Weight  about  250  pounds.  Condition  good.  The  calf  haa  lost  very 
little  flesh  during  sii^kutss.  When  shinned  conHiderable  dark  blood  oozed  from  the 
cut  enda  of  the  Tcina.  The  spleen  was  much  eularged  and  dark  colored,  the  normal 
markings  nearly  all  obliterated.  The  blood  vessels  in  the  cajisules  injected.  The 
liver  was  slightly  enlarged.  Capillariea  filled  with  blood,  which  flowed  freely  upon 
section.  Mauy  of  the  liver  cella  in  a  state  of  fatty  degeneration.  The  gall  bladder 
contained  about  100  c.  c.  of  thick  groenisb,  slightly  viscid  bile  holding  flaky  nmcns 
in  suspeusiuD.  A  slight  congestion  of  the  cortex  of  the  kidneys,  tubular  epitbclium 
grauular,  otherwise  normal.     Lymphatics  normal  in  njijwa ranee. 

The  mouth,  pharynx,  laryni,  and  o^Bophogus  normal.  The  romen  contained  con- 
siderable rather  dry  food.  Tbe  oniasnm  contained  a  normal  quantity  of  food.  The 
abomaaum  was  empty,  aod  the  mucosn,  excepting  in  tlie  pyloric  portion,  deeply  red- 
dened. The  mucosa  of  the  duodenum  deeply  redileued  with  a  few  hemorrhagic 
areas  and  tbe  contents  blood  stained.  The  mucosa  of  the  jejunum  and  ileum  sprin- 
kled with  small  hemorrhagic  areas.  Contents  blood  stained.  Caecum  aud  colon 
nearly  empty,  the  mncosa  covered  with  a  thin  layer  of  whitish  somewliat  viscid 

The  trachea  and  bronchioles  contained  very  little  nincns.    The  cephalio  lobes 

emphyseroiitoiis.  The  entire  Innga  had  a  bluish  red  color  doe  to  capillary  iqjectioD. 
Upon  section  a  small  quantity  of  blood  ■stainocl  serum  oozed  out  of  the  cat  vessels. 
A  few  punctifonu  hemorrhages  on  the  pericardium,  lu  left  ventricle  and  auricle 
were  firm  dark  clots  which  extend  into  the  large  blood  vensels.  In  right  aide  of 
heart  were  small  clots  also  extending  into  larger  blood  veaaela.  The  brain  showed 
conaiderablo  pigment  over  frontal  lobes.  The  blood  vesaels  injected,  especially  in 
choroid  plexus.  Upon  section  suiutl  drops  of  blood  oozed  from  the  cut  lessels. 
Ventricles  normal.  In  certaiu  of  tbe  cells  from  the  gray  mutter  peculiar  highly 
refractive  bodies  were  observed  in  the  cellular  protoplasm,  ontaido  of  the  nuclei. 
They  were  not  observed  to  move  in  the  myelinic  fibers.  In  a  few  instances  these 
bodies  appeared  to  move.     The  spinal  cord  aeemed  to  be  normal. 

A  large  number  of  tubes  of  agar  were  inoculated  with  brain  tiasue  ftoia  varioaa 
parts  of  that  organ  and  with  pieces  uf  the  other  organs  of  the  body.  In  one  tube 
inoculated  with  the  blood  a  few  cultures  of  a  streptococcus  were  obtained.  It 
posseaaed  no  pathogenic  effect  on  mice.    All  of  the  other  inoculated  tubes  remained 

Yeahliko  No.  212. 

Inocu1at«d  with  an  einnlsinn  of  a  bit  of  the  brain  of  No.  241,  It  manifested  pre- 
cisely the  same  aymptonia  as  No.  241,  but  died  about  sixteen  hours  aooner.  Its 
temperature  varied  from  100. 8°  F.  to  103°  F.  for  the  first  fifteen  daya.  The  last  four 
days  it  was  102.6-^,  103.8<^,  103.8°,  and  ]03.6°.  respectively.  Tlie  autopsy  showed 
lesions  similar  to  those  found  in  No.  241.     No  baeterin  were  discovered  in  tbe  organs. 
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Cii.fNo.247. 

A  beif«r  about  ten  months  old.  tnooolated  H»rch  T.  She  remained  well  nutil 
April  T,  when  she  refosed  food;  otherwise  no  symptoms  noticeable  until  April  U, 
when  she  hod  paroxysms  of  beilowiug.  and  Looked  and  pawed  her  beddiDg  («iiBider- 
ahly.  Upon  being  approached  she  luanifeated  a  marked  deeire  to  press  her  nose 
against  the  individnal.  Temperatare  normal.  She  drank  occassional ly  fW>m  a 
bnokeC  of  water  in  the  stall.  These  symptoms  continned  for  two  days  without 
ehange.    There  was  a  rapid  Iom  of  flesh. 

April  13:  In  the  morniug  she  was  noticed  to  froth  at  the  mouth  slightly  and  to 
be  mnch  more  restless ;  bellowed  frequently,  but  was  not  disturbed  by  the  presence 
of  a  person.  8ha  occaaiouly  drank  a  fen  swallows  of  water.  Temperature  1(3.0=  P. 
The  eyes  were  normal  in  appearance.     Considerable  perspiration. 

April  1-1 :  Heifer  funnd  dead  in  the  moming.  Examined  about  2  p.  m.  The  post- 
mortem changes  oonsiderahly  advanced.  Areas  of  deeply  reddened  mucosa  in  the 
tme  stomach  and  intestines,  especially  cscnni  and  upper  colon.  Considerable 
whitish  froth  in  trachea  and  brouchioles.  Lungs  not  collapsed.  About  the  base 
of  the  heart  and  along  ventricular  groove  were  many  petechia).  Large,  Arm  blood 
dots  in  both  ventricles  and  auricles  extending  into  the  lai'ger  blood  vessels.  No 
lesions  obeervable  iu  the  brain.  The  gray  matter  was  somewhat  softened,  due  pre- 
■nmably  to  post-mortem  ohangea. 


The  viraa  for  tbia  series  of  inocnlations  iras  obtained  ftom  a  rabid 
dog  bioiight  to  the  experimetit  station  by  Dr.  Gretifell,  of  WashingtoD, 
D.  C,  March  22, 1893.  It  had  been  affected  for  about  three  days  and 
was  killed  the  day  following  its  arrival.  A  calf  and  two  rabbits  were 
inocnlated  by  Dr.  F.  L,  Kilbome  with  a  sospeosion  prepared  by  grind- 
ing a  small  portion  of  the  medulla  with  a  few  cubic  centimeters  of 
aterilized  bouillon.  The  calf  and  one  rabbit  were  inoculated  beneath 
the  dura;  the  other  rabbit  was  injected  subcutaneoasly.  Iu  addition 
to  these  inoculations  several  others  were  made  for  diagnostic  purposes 
from  the  brains  of  doga  Basi>ected  of  rabies,  or  reported  to  be  suffer- 
ing from  it  A  considerable  number  of  these  died  after  exhibiting 
symptoms  similar  to  those  produced  in  animals  after  their  inoculation 
with  the  brain  of  the  dog  first  mentioned  and  which  are  recognized  aa 
diagnostic  for  rabies. 

The  more  important  data  obtained  in  these  inoculations  are  recorded 
in  tabulated  form,  followed  by  a  detailed  account  of  the  symptoms,  and 
the  lesions  found  in  the  different  animals  on  post-mortem  examination: 

InwMlalion  of  animals  vAth  the  brain*  of  rabid  dogi. 


I  I 

Babbit Vo.M I  BnlnofrabiddDsNo.l    Benuthdnra....  U 

RibbUNo.  «7 1 do Subcnlanemnly  .  .. 

RabbltMo.Wft Brain  of  rabbit Tlo.  447 . '  BRnesth dant. . .  '  A 

KabbilXa.481 ,  Brain  of  rabiddogNo.2i do A 

Babbit  No.  N i  Bralnof  nblddogNo.3, do Ji 

Calf  No-MS BnlnofnblddogNo.il....  do U 
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Babbit  N'o.  448. 

Inoottlated  beoeatb  the  dura  witli  about  0.2  o.  c.  of  an  emulgion  of  tbe  brain  of  a 
rabid  dog,  March  24,  1893. 

April  i :  Rabbit  sat  in  one  corner  of  its  cage.  When  disturbed  its  skin  qnivered 
and  it  appeared  to  be  e\cit«d;  apparent  loss  of  oooidinalion;  refused  freah  >;reea 
fbod. 

April  5 :  Rabbit  quiet.  When  disturbed  it  moved  with  difficulty.  E;e8  partial!; 
closed.  It  wfts  rolled  over  on  one  side,  when  it  struggled  feebly  to  get  up,  but 
failed. 

April  6 :  Rabbit  paralyzed.  Lay  stretched  onl  at  fhll  length,  apparently  dead ; 
reapiration  rery  slow.    It  died  later  in  the  day. 

Autopsy  showed  deeply  reddened  liver;  bloodveuelsof  the  bralu  slightly  injected'; 
no  other  lesions. 

Rabbit  No.  447. 

Inoculated  eitbcutaneously  with  a  Buapension  of  brain  of  rabid  dog  (same  as  rabbit 
No.  448),  March  24. 

April  21 :  Babbit  found  dead.    Was  not  observed  to  be  sick  prior  to  death. 

Autopsy  showed  a  deeply  reddenetl  liver,  due  to  blood  stasis.  Lungs  partially  col- 
lapsed. Brain  anieniic.  In  order  to  dotemiiae  tbe  presence  of  rabies  in  this  rab- 
bit its  brain  was  used  for  a  sobseqnent  inoculation  which  produced  characteristic 
■ymptoms  of  rabies  and  fatal  results. 

Rabbit  No.  495. 

This  rabbit  remained  well  for  eight  days. 

April  29:  It  exhibited  unsteadiness  in  naUting.    Temperature  lOS.S'^  V. 

April  30:  Loss  of  coordination,  eNpecially  in  hind  legs.    Tijmperatnre  102.6°  F. 

May  1:  Rabbit  lay  paralyzed  on  the  bottom  of  its  cage.  Respiration  rapid; 
pupils  dilated  and  bea<t  drawn  backward ;  later  in  the  evening  slow  respiration  was 
tbe  only  sign  of  life.    Temperatnre  90*^  F. 

May  2 :  Rabbit  died  about  7  a.  m. 

AMiopts- — Considerable  Tisoid  mucus  in  siuall  intestines.  In  the  ilunm  several 
small  ulcers.  Liver  pule,  very  fatty.  Blood  vessels  of  the  htart  slightly  injected. 
Moutb  and  fauces  normal.     Blood  vessels  of  tbe  brain  slightly  injected. 

Babbit  No.  4S1. 

This  rabbit  was  inoculated  with  the  braiu  of  rabid  dog  No.  2. 

April  27  (sixteen  days  after  inoculation) :  Tbe  rabbit  showed  signs  of  paralysis  in 
the  hind  legs  early  in  the  morning,  but  late  in  the  afternoon  the  paralysis  was  nearly 
complete;  respiration  slow. 

April  28;  Complete  paralysis.  Very  slight  and  slow  respiratory  movements. 
Rabbit  died  about  3  p.  m. 

Aaiopiy. — Mnch  mucus  in  the  small  intestine.  Liver  very  dark  and  contained 
much  pigment.  Mouth  and  pharynx  normal  iu  appearuncc.  Blood  vessels  of  the 
brain  somewhat  injected. 

Babbit  Nu.  50. 

This  rabbit  was  inoculated  with  the  brain  of  rabid  dog  Xo.  3.  No  symptoms 
observed  until  July  6  (sixteen  days  after  inoculation),  when  it  appeared  to  be 
uneasy;  later  iu  the  day  there  was  marked  loss  of  coordination  iu  the  use  of  the 
hind  legs. 

July  7:  Rabbit  lay  on  tbe  floor  of  the  cage,  unable  to  rise.  81ight  twitching  of 
mustles  when  disturl>eil. 

July  8 :  Complete  pariilysis.  Kespirutory  movemente  barely  perceptible.  It  diod 
late  in  the  afternoon. 

AnUoptg. — Liver  dark,  otherwise  organs  appeared  to  be  normal. 
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Calf  No.  246. 

This  animal  was  inocnlated  beneath  the  dura  with  a  saspension  of  tbe  brain  from 
rabkl  dog  No.  1,  March  24, 1893. 

April  2:  Calf  was  anessf,  eyeballs  retracted,  considerable  frothing  at  the  inoath. 
When  approached  it  bellowed  and  endeavored  to  escape  from  the  pen,  seeming  to  be 
frightened.    Temperatnte  101.8'^  F. 

April  3:  Calf  became  much  excited  while  taking  its  temperature,  which  was  accom- 
plished after  mnch  ditBcultj,  lOS.i"^  F.  being  recorded.  Calf  hod  HfiiiptomB  of  con- 
vulsions; laid  on  one  side,'  cousidersble  trembUng  of  mascles,  and  the  head  druwD 
back.  Later  it  became  partially  paralyzed.  Evacuation  of  bowels  normal.  It  died 
early  in  the  afternoon. 

Auloptn. — Weight  abont  275  pounds;  condition  fairly  good.  Intestinal  trad 
apparently  Dormal  tiironghont.  Heart  muscle  Bprtnliled  with  a  few  pnnctiform 
hemorrbagee.  Dark  blood  clots  in  each  of  the  heart  chambers.  Petechite  beneath 
pleura  over  both  lungs,  congiderable  irothy  mneug  in  the  trachea  and  bronchioles. 
At  the  point  of  inoculatiuu  in  the  brain  there  was  a  slight  necrosis  of  tissue,  blood 
vessels  slightly  injected,  otherwise  brain  and  spinal  cord  normal  in  appearance. 
A  rabbit  Inocnlated  with  the  brain  from  this  calf  died  of  rabies  on  the  twelfth  day 
subsequently. 

The  foregoing  DotsB  on  the  manifeBtation  of  the  disease  prodoced  by 
the  virus  obtained  from  8t«er  Ho.  4  in  the  Greene  ontbreak  and  irom  the 
brains  of  rabid  dogs  Id  the  District  of  Colombia  show  that  the  inocnla- 
tion  diseases  were  identical.  It  has  already  been  shown  that  the 
disease  prodnced  in  rabbits  with  the  brain  of  the  steer  was  readily 
comninnicated  to  cattle  by  inocnlation  with  the  Tiros  obtained  from  the 
affected  rabbits,  and,  fiarthermore,  the  symptoms  of  the  inocnlated  dis- 
ease in  the  calves  were  similar  to  those  manifested  by  the  cattle  which 
died  in  Mr.  Wade's  herd.  A  stody  of  the  symptoms  shows  that  partial 
paralysis  was  osoally  the  first  indication  of  the  disease.  The  average 
length  of  time  which  el^sed  from  the  appearance  of  the  first  symptoms 
until  death  oocnrred  was practinally the  samein  both  instances, but tfae 
average  period  of  incnbation  was  appreciably  shorter  iu  the  rabbits 
inocnlated  with  the  dog  vims. 

The  post-mortem  appearances  were  practically  the  same  in  all  cases; 
at  least  the  difi'erenoes  observed  in  two  animals  inoculated  with  the 
same  vims  were  quite  as  marked  as  those  observed  in  rabbits  inocu- 
lated with  the  virus  from  the  different  sources.  It  is  important  to  note 
that  the  mouth,  larynx,  and  intastinaJ  tract  usually  presented  a  normal 
appearance.  The  enlarged  and  deeply  reddened  condition  of  the  livers 
which  contained  much  pigment  was  the  only  constant  lesion  observed. 

The  positive  diagnosis  of  rabies,  or  a  malady  not  distinguishable 
from  it,  in  this  ontbreak  of  cattle  disease  is  of  mach  importance.  As 
the  animals  were  not  forions  tlie  possibility  of  rabies  was  not  enter- 
tained by  the  owner  who  had  witnessed  the  furious  form  of  the  disease 
produced  by  the  bite  of  rabid  dogs. 

This  determination  is  furtbermore  significant  in  throwing  light  open 
the  probable  natnre  of  other  outbreaks  of  a  somewhat  mysterious  dis- 
ease among  cattle  occasionally  reported  in  the  Western  States.    The 


most  Berions  of  tliese  on  record  is  an  outbreak  whieli  occorred  in  a,  herd 
of  cattle  i>a8turing  on  the  bottom  Jands  along  the  Bes  Moines  Kiver 
near  Emmetsbnrg,  Iowa,  in  1891.  Dr.  Stalker  tells  me  tliat  the  Byni\>- 
toms  manifested  and  the  post  mortem  ai>pearance  of  the  affected  ani- 
mals in  the  two  outbreaks  were  similar  in  every  particular.  Unfor- 
tunately rabbitH  were  not  inoculated  with  the  brains  from  the  animals 
examined  at  Emmetsburg.  It  is  interesting  to  compare  the  conditions 
under  which  the  two  outbreaks  occurred.  In  both  cases  the  presence  of 
rabid  or  strange  dogs  was  not  known.  The  cattle  in  the  two  affected 
herds  were  on  lowland,  better  known,  perhaps,  as  "slough"  pasture. 
Although  Mr,  Wade's  cattle  were  i^imished  well  water,  it  is  highly 
probable  that  the  animals  drank  more  or  less  of  the  stagnant  water 
which  remained  throughout  the  season  in  pools  between  the  bogs,  iis 
they  were  never  driven  from  the  lowlands  to  the  watering  trough.  In 
the  affected  herd  at  Emmetsbnrg  it  is  stated  that  tbe  cattle  were 
compelled  to  drink  exclusively  from  a  pond  of  stagnant  water.  It  is  a 
curious  and  most  interesting  fact  that  there  were  two  other  herds  of 
cattle  on  the  bottom  lands  of  the  Des  Moines  River  at  tbe  same  time, 
but  they  were  driven  daily  to  the  river  for  water,  and  these  two  herils 
remained  free  from  the. disease.  While  the  known  facts  in  these  out- 
breaks in  no  way  demonstrate  tbeir  identity,  they  suggest  a  striking 
similarity  between  them  and  indicate  a  possible  relationship  between 
the  conditions  under  which  the  cattle  were  kept  and  the  disease. 

Until  the  specific  cause  of  rabies  is  demonstrated  we  are  able  to 
recognize  the  virus  in  tlie  brain  substance  of  the  affected  animals  only 
by  its  ability  to  Fepnxlnce  the  disease  when  properly  iuoculated  into 
other  animals.  As  shown  in  tbe  inoculation  experiments,  the  filtrate 
(through  a  bougie  of  a  Pasteur  filter)  of  a  suspension  of  the  brain  sub- 
stance of  a  rabid  animal  wonld  not  produce  the  disease,  while  the  injec- 
tion of  the  suspension  was  followed  by  cliaracteristic  symptoms  and 
fatal  results.  This  fact,  which  confirms  the  results  of  other  investi- 
gators, indicates  that  the  specific  cause  is  not  a  soluble  substance. 
The  extensive  bacteriological  investigations  made  by  several  European 
workers  indicate  that  the  vims  of  rabies  is  not  bacterial  in  its  nature, 
and  the  presence  of  other  microscopic  organisms  have  likewise  not 
been  demonstrated.  Several  interesting  facts  conoeming  the  nature  of 
rabies  were  noted  during  tbe  course  of  this  investigation,  but  aa  they 
do  not  pertain  to  the  diagnosis  of  tbe  disease  in  this  outbreak  among 
cattle  they  are  withheld  for  a  future  publication. 

The  results  of  this  series  of  investigations  indicate  that  rabies,  or  a 
closely  related  disease,  sometimes  occurs  among  cattle  kept  under  cer- 
tain conditions  without  the  intervention  of  rabid  dogs  or  other  animals. 
A  review  of  tbe  voluminous  literature  on  rabies  shows  that  many  sup- 
posed sporadic  cases  are  recorded,  and  also  considerable  evidence  that 
the  bites  of  several  species  of  animals  have  produced  the  disease.  Until 
the  specific  cause  of  this  malady  is  determined  it  is  suggested  that 
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cattle  raisers  shoald  consider  the  possibility  of  its  occurrence  when 
tliey  tarn  their  cattle  npon  low,  boggy  pasture  land. 

Although  areniedy  is  not  known  it  is  quite  probable  that  if  t1ie  tiuimals 
are  removed  to  high  land  as  aoou  as  the  first  deaths  occur  the  amount 
of  loss  will  be  much  less  than  if  tbey  are  [illowexl  to  remain  on  the 
lowland  throughout  the  season,  especially  when  the  disease  appears 
early  in  the  aammer.  This  is  indicated  by  the  history  of  the  outbreaks 
cited.  Mr.  Wade's  cattle  were  removed  early  in  the  fall  and  the  loss 
was  only  about  30  per  cent,  while  at  Emmetsburg  it  is  stated  that  the 
cattle  were  not  taken  up  until  late  in  the  fall,  and  the  loss  was  very 
mnch  greater. 
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CHEMICAL  EXAMINATION  OF  CORNSTALKS  PRESUMABLY  THE  CAHSE 
OF  CORNSTALK  DISEASE  IN  CATTLK. 

By  K.  A.  BK  SCHWF.iyiTZ. 

Ill  181)0  some  cornstalks  were  brought  to  the  laboratory  for  examiim- 
tiou.  These  had  been  collected  from  a  flekl  in  which  a  fow  cattle  lind 
died  from  the  so-called  cornstalk  diseawe,  and  were  Kupi)ose<l  to  be  the 
cause  of  the  fatal  result.  The  leaves  and  stalks  were  covered  with 
amut.  Tliis  was  darefilly  separated  before  the  exatninattons  were  made. 
An  extract  from  the  stalks  gave  reactions  which  would  indicate  the 
prescDce  of  choliu.  Although  this  han  been  found  in  a  number  of 
plants,  so  far  as  I  kuow  it  has  never  been  noted  in  this  connection, 
nor  was  the  quantity  present  sufficient  to  have  produced  any  poisonons 
effects  in  animals  feeding  on  tlie  stalks. 

In  1892  and  1893  Dr.  Moore  undertook  a  more  extended  study  of  the 
cornstalk  disease  in  the  field,  and  collected  and  forwarded  for  study  sev- 
eral packages  of  stalks.  These  were  examined  by  Mr.  Emery,  under  my 
direction.  The  dried  powdered  stalks  were  first  extracted  with  jietro- 
leum  apirits,  and  the  residue  then  extracte<l  with  alcohol  neidified  with 
3  per  cent  hydrochloric  acid.  This  extract  upon  evaporation  was  slightly 
charred,  but  the  water  extract  of  the  residue  gave  a  yellowish  green 
precipitate  with  pliosphomolybdic  acid.  The  water  solution  was  then 
made  alkaline  with  soda  and  extracted  with  ether,  but  no  reaction  for 
alkaloids  could  be  detected.  The  solution  maile  acid  and  again  shaken 
with  ether  gave  a  small  <iuantity  of  a  brown,  oily  substance.  The  lat- 
ter, however,  gave  no  alkaloid  reactions  and  failed  to  produce  any  efl'ect 
upon  guinea  pigs  when  fed  to  tlietii  in  considerable  <)uantity.  The 
petroleum  extract  was  also  free  from  poisonous  principles.  Another 
lot  of  stalks,  leaves,  and  a  few  ears  of  com  collejzted  fmm  a  portion  of 
a  field  where  animals  had  become  ill  were  examined.  The  stalks, 
busks,  and  kernels  of  this  lot  were  all  examined  for  alkaloids  or  poison  - 
ous  principles,  but  failed  to  show  any  leactions,  with  the  exceptiou 
of  a  slight  precipitate  with  phosphoniolyb^lic  acid. 
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Some  corn  smut  cttrefully  sepnrnted  from  the  above  leave)?  and  stnlks 
was  next  extnu'ted  with  alcohol  acidified  with  liydrocliluric  acid.  The 
extract  waR  concentratoci,  iieiitialized  with  Fu)da,  aiid  shaken  with  ether. 
The  ether  extract  waa  evaporated  spontaneously  and  the  residue  taken 
up  with  acidified  water.  Tlie  following  reactions  were  obtained  in  this 
solution : 

Iodine  Id  potassium  iodiclp,  a  red-bronn  nmorpboiiH  precipitate. 

Phoflphomotybdic  ncid,  a  dirty  yellow  itmorphoiis  precipitate. 

Mayer's  solution,  a  whitish  amorphous  precipitate. 

Tlie  solution  was  then  neutralized  with  soda  extracted  with  ether, 
and  the  latter  solution  concentrated  over  sulphuric  acid  in  vacuo.  A 
very  small  quantity  of  an  oily  noiipoisonous  residue  was  obtained. 

Some  of  the  leaves  sent  in  by  Dr.  Moore  were  covered  with  dark 
siH>cs  due  to  a  parasitic  disease.  The  diseased  portions  were  carefully 
cut  oat  and  examined  for  alkahiids  or  poisonous  principles. 

The  oily  residue  from  the  smut  and  also  that  from  this  part  of  the 
stalks  appeared  to  correspond  to  sclerotic  acid,  a  principle  which  Drag- 
endorffhas  extracted  from  ergot  aud  which  Parsons  claims  to  have 
fouud  also  in  ustilago  (corn  smut).  The  quantity,  however,  obtained 
from  the  stalk  would  not  be  enough  to  account  for  the  fatal  cifects  in 
cattle  unless  a  peculiarly  susceptible  condition  of  the  animal  existed 
at  the  time,  or  the  improbable  supposition  that  an  excessively  large 
amount  of  the  jioison  was  contained  in  the  leaves  and  stalks  that  the 
animal  liappeued  to  eat. 

An  enlarged  and  badly  congested  liver  was  also  forwarded  by  Dr. 
Moore.  This  bad  been  taken  from  one  of  the  animals  that  had  d>ed 
supposedly  from  the  cornstalk  disease. 

The  liver  was  extracted  with  90  per  cent  alcohol  plus  211  per  centtar- 
taric  acid  and  the  filtrate  was  evaporated  iti  a  vacuum  pan.  The  resi- 
due was  extracted  with  9^  per  cent  alcohol,  and  after  reevaporation  the 
residue  was  extracted  with  water.  The  solution  gave  a  slight  precipitate 
with  phosphomolybdic  and  phosphotungsticacids,  but  no  other  alkaloidal 
reagents.  The  solution  was  then  concentrated  and  mercuric  chloride 
added  in  excess.  After  standing  several  days  a  precipitate  was  thrown 
down.  This  was  filtered  off  and  decomposed  with  sulphuretted  hydro- 
gen. After  the  mercury  ha<l  been  separated  the  residual  solution  gave 
a  white  curdy  precipitate  with  phosphomolybdic  acid.  The  filtrate 
from  the  mercuric  chloride  precipitate  gave  no  reaction  with  alkaloidal 
reagents.  The  solution  which  gave  a  precipitate  with  phosphomolyb- 
dic acid  was  made  alkaline  with  sodium  hydrate  and  extracted  with 
ether  aud  chloroform.  The  water  solution  of  the  residue  from  these 
solvents  gave  a  slight  precipitate  with  ]»hosphomolybdic  acid  hut  with 
no  other  reagent.  It  is  true  that  this  is  the  only  reageut  that  gives  a 
distinctive  precipitate  with  sclerotic  acid,  but  the  precipitate  here  could 
scarcely  be  supposed  to  be  due  to  the  presence  of  this  substance.  The 
results  of  these  examinations  must  he  considered  negative  in  character 
60  far  as  the  presence  of  an  active  iKiisonous  principle  is  concerned. 
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Tlie  determination  of  the  amount  of  ash  in  the  coroatalks  showed  in 
the  dry  matter  GA  \ter  cent,  and  an  examination  waa  made  for  possible 
excessive  quantities  of  nitrates. 

Recently  cattle  have  been  found  poisoned  from  cornstiillcs  containing 
an  nnnsual  iimoant  of  potassium  nitrate  (Bulletin  No.  44,  Kansas 
experiment  station).  In  the  stalks,  however,  in  which  this  was  found 
the  potassium  nitrate  could  be  detected  by  the  eye  in  large  crystals, 
and  also  by  the  taste.  The  particular  stalka  had  beeu  grown  under 
l>eculiar  conditions  near  the  barn,  where  excessive  amounts  of  nitrates 
could  be  absorbed.  Those  that  we  examined  coutaiued  ouly  a  minute 
trace  of  the  nitrate,  so  that  if  in  any  of  the  instances  the  cornstalks 
were  the  cause  of  disease  in  the  cattle,  and  our  samples  were  fair  speci- 
mens, the  imisoning  was  not  by  this  salt.  It  should  be  remembered, 
however,  that  in  all  our  examinations  of  the  stalks  the  quantity  used 
was  small  and  not  proportional  to  the  amount  cattle  would  eat.  Aa 
apparently  nontoxic  principle  under  peculiar  conditions  might  produce 
disasterous  results. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Dbpaktment  of  Agricultttbe, 

Bureau  of  Animal  Ikdustby, 

Waskiiigton,  J>.  C,  December  7,  J895. 
SiB:  I  have  the  honor  tu  transmit  hcruvith  for  publication  a  reiiort 
of  Miy.  H.  E.  Alvord,  Chief  of  the  Dairy  Division  of  this  Bureau,  cov- 
ering the  principal  statistics  relating  to  the  dairy  industry  of  the  United 
States.  The  subject  is  an  important  one,  and  there  is  here  brongbt 
together  for  the  first  time  the  statistical  information  which  shows  the 
development  and  the  magnitude  of  this  ijranch  of  American  agricul- 
tural effort,  it  is  information  which  every  intelligeut  dairyman  needs, 
and  it  is  also  designed  as  the  foundation  for  much  of  the  future  work 
of  the  Dairy  Division.  Its  prompt  publiciition  in  an  available  form  will 
be  of  mucli  benefit  to  an  industry  wliieb  at  this  time  is  in  great  need 
of  assistance. 

Very  respectfully, 

D.  E.  Salmon, 
Chief  of  Bureau. 
Hon.  J.  Steblino  Morton, 

Secretary  of  Agriculture. 
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LETTER  OF  SUBMITTAL. 


IT.  S.  Depabtmekt  op  Ageicitltuke, 
BuKEAu  OP  Animal  Indostky,  Dairy  Ditisiom, 

Wtuhington,  D.  C,  November  31, 1895. 
SiB:  I  have  the  honor  to  submit  herewith  for  pnblicatioii  a  compila- 
tiou  of  the  priBCJpal  statistics  relating  to  the  dairy  industry  of  this 
country,  constituting  tlie  first  publication  of  tliis  division. 

A  part  of  the  figures  thus  brought  together  are  easily  found,  hut,  on 
the  other  hand,  many  of  them  are  inaccessible  to  people  generally.  It 
is  believed  that  the  collection  as  presented  will  prove  interesting  and 
useful  to  many  persons  connected  with  dairying  and  form  a  suitable 
basis  for  future  publications  prepared  by  this  division. 

It  is  disappointing  to  find  little  data  available  as  to  the  dairy  interests 
of  foreign  countries.  About  all  that  can  be  obtaine<l  are  the  number  of 
cows  and  other  cattle.  With  a  few  exceptions,  products  are  mere 
matters  of  estimate.  Statistics  of  foreign  markets  for  dairy  products 
can  he  obtained,  hut  these,  together  witL  the  whole  subject  of  exports, 
imports,  and  domestic  markets,  are  reserved  for  a  suh^quent  puhhca- 
tion. 

Tours,  respectfully, 


Dr.  D.  E.  Salmon, 

Ohie/o/the  Bureau  of  Animal  Industry. 


IIbney  E.  Alvoed, 

Chief  of  Dairy  IHvision. 
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STATISTICS  OF  THE  DAIRY. 


By  Hbnry  E.  Alvohd,  C.  E.,  Chief  of  Dairy  IMvi*ion. 


IN  TKODUCTORT. 

OBJECT  AMD  PUEPOSE  OF  THE  DITISION. 

The  order  eBtablishiiig  the  Dairy  Division  in  the  Burean  of  Animal 
Industry  of  the  United  States  Department  of  Agricalture,  to  com- 
mence operations  July  1,  1895,  prescribes  that  "the  object  and  pur- 
pose of  this  division  will  be  to  collei^t  and  disseminate  information 
relating  to  the  dairy  industry  of  the  United  States,  in  such  manner  and 
to  such  extent  as  may  be  deemed  uiost  expedient  and  beneficial." 

Information  bearing  npon  dairying  will  be  gathered  from  all  reliable 
sources  available,  and  classified  und  arranged  at  this  office  for  fature 
use.  It  ia  proposed  to  prepare  publications  of  three  classes:  (1)  Leaf- 
lets upon  points  in  dairy  practice,  farm  dairying,  cooperative  eftort, 
organization,  equipment,  and  management  of  creameries  and  cbeeae 
factories,  and  facilities  for  transportation  and  marketing;  (2)  bulletins 
npoD  dairy  topics,  somewhat  more  extended,  giving  latest  information 
and  most  approved  methods,  gathered  at  home  and  abroad  JW)m  expert 
dairymen,  creameries,  organizations,  and  the  experiuieut  stations  and 
dairy  schools;  also,  as  to  condition,  changes,  and  needs  of  the  dairy 
markets;  (3)  reports  upou  the  results  of  si>ecial  inquiries  and  investi- 
gations. 

Among  the  subjects  which  will  receive  early  attention  and  reqaire 
considerable  time  are  these:  (1)  The  condition  and  demands  of  domes- 
tic markets  for  dairy  products;  (2)  the  milk  trade;  production  and 
service  for  cities  and  towns;  (3)  imitationa  and  substitutes  for  dairy 
products;  and  (4)  the  number  and  distribntion  of  purebred  dairy 
cattle  and  of  grades,  with  their  efi'ects  upon  products  and  markets. 

As  a  basis  for  intelligent  work  in  the  various  lines  indicated,  it  became 
necessary  to  gather  and  arrange  the  general  facts  as  to  dairying  in 
statistical  form.    This  bulletin  has  resulted  from  that  endeavor. 

CENSUS   AND  OTHER  STATISTICS. 

Upon  the  pages  following  are  given  most  of  the  statistics  which  are 
available  relating  to  the  diiiry  in  the  United  Stiites,  and  some  upon  the 


or  is  sold  tn  be  consnmed  as  milk,  fre»b  or  condensed.    Tliese  estimates, 
with  products  and  values  added,  may  be  tabnlated  iis  follows : 


Milk asOMBllon 


1.3;5,(KKI,0001tH--. 


This  gives  the  grand  total  value  of  the  dairy  products  of  the  country 
as  $454,000,000.  If  to  this  be  added  the  skim  milk,  buttermilk,  and 
whey,  at  their  proper  feeding  value,  and  the  calves  yearly  dropped,  the 
annual  aggregate  value  of  the  prmlucts  of  our  dairy  cows  exceeds 
IjWO.OOOjOOO.  This  is  regarded  as  a  conservative  estimate,  and  does 
not  include  the  manure  product,  which  has  a  very  large  but  quite  uncer- 
tain value.^ 

If  the  value,  per  head,  estimated  for  cows  in  tbie  country,  viz,  $22 
to  $L'5,  is  accepted,  these  aiuinals  produce  nearly  50  per  cent  more  than 
tlieir  owu  valne,  annually.  But  there  is  an  old  farm  rule,  which  has 
rcitsonable  basis,  that  a  cow  is  worth  whatever  she  will  produce  iu  a 
year,  including  her  (talf.  At  this  riite  the  average  valuu  of  the  dairy 
cow  ill  tbe  United  States  must  be  about  $30. 

The  foregoing  estimates  are  based  upon  an  average  yield  of  350 
gallons,  or  about  3,(K)0  pounds  of  milk,  yearly  by  each  cow.  This  is 
rather  more  than  shown  by  the  census  t-ables,  but  those  exclude  the 
large  luimber  of  town  cows,  which  would  materially  raise  the  average 
milk  product.  This  rate  of  yield  provides  for  butter  and  cheese 
product  estimated  and  for  c<'>nsnmptiou,  besides  the  skim  mUk  and 
buttorniitk  residue  from  the  butter  cows,  about  2.'>J  gallons  of  whole 
milk  i>er  annum  per  capita  of  our  population.  Two  hundred  and  twenty 
pounds  of  milk  for  3(iii  days  (rather  more  than  one-half  pint  a  day)  is 
by  no  means  sin  excessive  allowance,  but  many  people  do  not,  in  fact, 
approa«rh  that  rate  of  consumption. 

NEEDED  IMPEOVKMENT  TN  DAIRY   OATTLB. 

Assuming  that  the  different  products  of  the  average  dairy  cow  in 
America  do  not  exceed  much,  if  at  all,  tbe  foregoing  estimates,  it  is 
evident  that  the  average  cow  of  the  country  is  far  below  a  stan<lai'd 
which  is  desirable  and  entirely  practicable.  The  tables  show  that  there 
has  been  a  gradual  improvement  in  the  average  cow  product,  especially 
during  the  last  two  or  three  decades.  But  the  progress  is  by  far  too 
slow. 

A  very  good  annual  average  yield  of  milk  is  5,000  i>oands,  instead  of 
3,0(MI,  and  200  to  225  pounds  of  butter  per  cow,  instead  of  125  pounds. 
Many  herds  kept  iu  a  plain,  pnictical  farm  fashion  attain  still  better 
results.   There  are  manifestly  many  cows  in  the  country,  probably  some 


11 

millioDS,  that  do  not  produce  tbe  value  of  their  anuual  cost,  however 
cheap  and  wastefully  poor  their  keeping  may  be.  It  is  ajtpareiit  that  if 
but  two  cows  were  kept,  of  the  suggested  ntaudard  of  production, 
in  place  of  every  three  of  tbe  existing  averajte  quality,  the  aggregate 
prodncts  of  the  dairy  industry  of  the  country  would  be  increased  more 
than  10  per  cent,  while  the  aggregate  cost  to  their  owners  onght  to  be 
less,  and  probably  would  be. 

Every  possible  influence  should  be  exerted  to  induce  dairy  farmers 
to  weed  ont  their  herds  and  keep  fewer  cows  and  better  ones.  At  least, 
tlie  average  quality  of  cows  kept  for  dairy  purposes  should  be  brought 
up  to  a  respectable  and  profitable  standard.  For  the  present  the  cow 
owner  may  reasonably  require  something  over  2  gallons  of  milk  per  day 
for  four  months,  then  2  gallous  a  day  for  the  next  four,  and  at  least 
two  months  more  in  milk  during  the  year,  with  constantly  decreasing 
yield.  This  provides  for  an  annual  average  yield  of  6,000  pounds  of 
milk,  or  abont  576  gallons,  which  is  a  fair  ideal  standard  for  the  dairy 
cow  in  the  United  States. 
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By  John  HynE,  Expert  Special  Agent  in  Charge  of  AgriemltHre. 

lEitnwU  pDbllshed  by  perniiaHiaii.] 
NKAT  CATTLE. 

On  June  1, 1S90,  thu  4,564,641  farms  in  the  United  States  contained 
l,117,4ft4  wurking  oxen,  16,511,flr>0  milcb  «ows,  and  33,734,128  other 
cattle— a  total  of  51,363,572. 

On  June  1,  1S8II,  tlie  4,00S,907  farms  contained  993,311  working  oxen, 
12,443,120  milch  cows,  and  32,48S,5r<()  other  cattle— a  total  of  36,935,011. 

There  is,  tlierufore,  slu  increase  of  124,153,  or  12.44  per  cent,  in  the 
niiniher  of  working  oxen ;  of  4,0(iS,830,  or  32.70  per  cent,  in  the  number 
of  milch  cows,  and  of  ll,24.'i,578,  or  50.01  per  cent,  in  the  number  of 
other  cattle,  the  increase  in  the  total  number  of  neat  cattle  on  farms 
being  15,438,561,  or  42.97  per  ceiitv 

Oil  Juoe  1,  1890,  there  were  also  5,8''>1,640  neat  cattle  on  ranges  (not 
iu eluding  433,580  in  Indian  Territory),  of  which  l,9.'i9,S88  were  cows 
and  calves.  On  June  1,  1830,  there  wau  an  estimated  total  of  3,7.50,023 
neat  cattle  on  ranges. 

There  is  thus  an  apparent  increase  of  2,i>33,198,  or  67.60  iter  cent,  in 
the  total  number  of  uciit  cattle  ou  ranges,  and  of  17,973,759,  or  45.30 
per  cent,  in  the  total  number  of  neat  cattle  in  the  United  States. 

The  State  having  the  largest  number  of  neat  cattle  ou  farms  to  every 
8<|nare  mile  of  land  surlac^e  is  Iowa,  where  the  average  is  88.25,  Illiuois 
standing  second,  with  an  average  of  ri4,70;  Vermont,  Connecticut,  New 
York,  Ohio,  Indiana,  and  Missouri  have  between  40  and  50  neat  cattle 
on  farms  for  every  scjuare  mile  of  land  surface;  Massachusetts,  Rhode 
Island,  Pennsylvaniit,  Wisiwisiu,  Kansas,  and  Oklahoma,  between  30 
and  40;  New  Hampshire,  New  Jersey,  Delaware,  Maryland,  West  Vir- 
ginia, Nebraska,  Kentucky,  Tennessee,  and  Texas,  between  20  and  30; 
Maini!,  the  District  of  Colnmbia,  Virginia,  North  Carolina,  (leorgia, 
Michigan,  Minnesoti^  Alabama,  Mississippi,  Ijouisiaua,  and  Arkansas, 
between  10  and  20;  and  South  Carolina,  Florida,  North  Dakota,  South 
Dakota,  Montana,  Wyoming,  Colorado,  Now  Mexico,  Arizona,  Utah, 
Nevada,  Idaho,  Washnigton,  Oregon,  and  Califoruia,  under  10. 

Eivst  of  the  Mississippi  liiver  it  is  only  in  the  States  of  Vermont  and 
Florida  that  there  are  1,000  or  more  neat  cattle  on  farms  for  every  1,000 
of  the  iwpulation.  West  of  the  Mississippi  Hiver,  however,  the  propor- 
tions are  almost  entirely  reversed,  there  licing  few  States  or  Territories 
west  of  that  dividing  line  the  number  of  whose  neat  cattle  on  farms  is 


not  larjjely  in  excess  of  population.  In  Wyoming  there  are  11  neat 
cattle  on  farms  to  eatih  inhabitant,  wliile  tlie  addition  of  those  on  the 
raoges  in  that  State  would  increase  the  ratio  to  more  than  ]o  to  1. 

STATISTICS    OF   QI'ALITV. 

The  statistics  of  quality  having  been  collected  in  1890  for  the  first 
time,  no  comparison  can  be  made  witli  previous  censuses,  and  the  inter- 
est that  attaclies  to  this  portion  of  the  rejMrt  is  confined  to  the  amount 
and  distribution  of  the  improved  stock  of  the  country  in  1K!K>  and  to 
comparisons  between  States  or  frroups  of  States,  Taking  the  country 
as  a  whole,  0.9H  per  cent  of  neat  cattle  on  farms  in  1890  were  pnre-b red, 
16.08  per  cent  were  grades,  one-half  blood  or  higher,  and  S2.93  per  cent 
were  common  or  native,  including  grades  of  less  thiin  one-half  blood. 
The  highest  percentage  of  ])ure-bred  cattle,  1.77,  is  found  in  the  North 
Atlantic  Division,  which  has  also  16.41percentofgratles,  making  18.18 
per  cent  of  its  5,461,724  neat  cattle  one-half  bloo<l  or  over.  The  North 
Central  Division  has  a  smaller  i>ercentage  (1.21)  of  pure-bred,  but  its 
percentage  of  grades  is  22.21,  its  total  ))crcentage  of  more  tlian  half- 
blood  being  thus  23.42.  It  is  certainly  a  signifieant  fact  that  of  the 
large  total  of  24,572,400  neiit  cattle  on  furmsin  this  division  nearly  one- 
fourth  are  of  tliis  high  standard  of  quality.  The  South  Atlantic  Division 
has  0.73  per  cent  of  imre-bred  and  7.41  per  cent  of  gi'ades,  and  the 
South  Central  Division  0.4()  per  cent  of  pnre-brcd  and  6.77  i>er  cent  of 
grades,  while  the  Western  Division,  with  only  (1.52  per  cent  of  purebred, 
appears,  nevertheless,  with  14.39  ]»er  cent  of  grades,  owing  to  the  exceed- 
ingly large  proportion  of  grades  reported  from  certain  districts  in  Colo- 
rado, the  flgnres  for  which  could  not  be  verifietl,  nor  was  there,  on  the 
other  hand,  sufficient  warrant  for  their  mo<lification.  While  the  error, 
if  any,  will  ]>robahly  have  afifecrted  the  percentages  of  grades  and  com- 
mon stock  in  the  Western  Division,  the  number  of  cattle  involved  was 
not  sufQciently  large  for  it  to  have  had  any  appreciable  ert'e(;t  uimn  the 
percentages  for  the  United  States  as  a  whole. 

Esamiiiing  the  statistics  of  quality  by  States  and  Territories,  it  is 
found  that  the  highest  pei-centage  of  pure-bred  (5.97)  was  in  the  Dis- 
trict of  Columbia,  and  the  highest  perct^ntage  of  grades,  29.90  (exclud- 
ing Colorado,  for  the  reasons  stated),  in  Iowa,  the  highest  percentageof 
pure  bred  and  grades  combined  (again  excluding  Colorado)  being  in 
Rhode  Island,  where  31,47  per  cent  of  neat  cattle  on  farms  were  half- 
blood  or  upward.  There  is,  however,  very  little  difference  between 
Rhode  Island  and  Iowa  in  this  regard,  the  percentage  in  the  latter 
State  being  31.13.  Among  the  North  Atlantic  States,  (Connecticut, 
Rhode  Island,  Massachusetts,  and  New  Jersey  have  all  over  3  i»er  cent 
of  pnre-bred,  and  all  of  these,  with  the  exception  of  New  Jersey,  have 
a  very  high  percentage  of  grades.  Maine  and  Vermont  have  a  high 
percentage  of  grades,  with  a  percentage  of  ]>nre-bre<l  differing  but 
little  from  the  average  of  the  division  as  a  whole.    New  York  and  New 
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Jersey  have  each  only  1.50  per  cent  of  pnre-bred,  while  they  have  15.39 
and  11.68  jter  ceut  of  grades,  respectively.  In  the  Soath  Atlantic 
Group  the  percentage  of  pure-bred  ranges  tiom  5.97  in  the  District  of 
Columbia  and  2.33  in  Maryland  to  0.45  in  Georgia  and  0.2.1  in  Florida; 
the  percentage  of  grades  ranging  from  23.58  in  the  District  of  Columbia 
and  18.02  in  Delaware  to  3.22  in  Georgia  and  1.24  in  Florida.  The  laat- 
mentioned  State  appears  to  have  the  smallest  number  of  improved 
stock  Id  proportion  to  the  total  number  of  its  neat  cattle  on  farms  of 
any  State  or  Territory  in  the  entire  country.  The  percentage  in  the 
Caroliuas  and  Georgia  is  also  exceedingly  low.  Among  the  North 
Central  States,  Ohio  has  the  highest  i>ercentage  of  pure-bred,  but  is 
exceeded  both  in  percentage  of  grades  and  in  that  of  purebred  and 
grades  combined  by  Iowa.  Considering  the  systematic  eCForts  that 
have  been  made  to  improve  the  quality  of  the  neat  cattle  of  Minnesota 
during  recent  years,  it  is  somewhat  surprising  that  that  State  should 
have  a  smaller  total  percentage  of  pure-bred  and  grades  of  one-half 
blood  or  upward  than  any  other  State  in  the  division  to  which  it 
belongs.  The  difference,  however,  between  Minuesota,  South  Dakota, 
North  Dakota,  and  "Wisconsin  is  very  small.  There  is  a  wide  differ- 
ence between  the  percentages  in  the  various  States  composing  the 
South  Central  Division — Kentucky  having  1.52  iter  cent  of  pure-bred 
and  14.77  per  cent  of  grades,  while  Louisiana  has  only  1.98  ijer  cent  of 
pure-bred  and  grades  combined,  the  percentages  iu  Arkansas,  Ala- 
bama, and  Mississippi  being  almost  equally  low.  With  the  exception 
of  Colorado,  the  States  and  Territories  of  the  Western  Division  deviate 
le.ss  from  tlie  general  average  of  the  eutire  division  than  do  the  States 
of  any  other  grouj).  Marked  diflferencea,  however,  there  certainly  are, 
Utah  having  I.2.'i  per  cent  of  purebred,  as  compared  with  O.IO  per  cent 
in  New  Mexico  and  0.08  i»er  cent  in  Arizona,  and  California  having 
16.93  per  cent  of  grades,  as  compared  with  4,66  per  cent  in  Idaho. 

MILCH   cows  ON  FAEMS. 

The  increase  iu  the  number  of  milch  cows  on  farms  between  1880  and 
1890  is  the  largest  ever  reported,  and  in  1890  the  number  to  every  100 
of  the  population  {26.4)  was  greater  than  at  any  census  since  1860.  At 
the  censuses  of  1850, 1860, 1870,  aud  1880  the  unmber  of  milch  cows 
reported  as  on  farms  was  6,3a">,094, 8,585,735,  8,935,332,  and  12,443,120, 
respectively,  the  number  per  100  of  the  poiralatiou  ranging  from  23.2 
in  1870  to  27.5  in  1850.  This  is  a  remarkably  narrow  range  of  fluctua- 
tion for  five  decennial  censuses.  Under  normal  conditions,  however,  the 
increase  iu  the  number  of  milch  cows  may  be  expected  to  keep  pace 
with  the  increase  of  population,  and  it  is  interesting  to  note  that  out  of 
49  Stiites  and  Territories,  including  the  District  of  Columbia,  43  show 
an  increase  and  only  6  a  decrease  between  1880  aud  1890,  the  total 
increase  in  the  43  being  4,146,357  and  the  total  decrease  in  the  0  only 
77,527. 
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In  the  Kortb  Atlantic  Division,  a  division  whicli  sbovs  a  decrease  in 
the  number  and  area  of  its  farms  and  in  many  important  branches  of 
agricnltnre,  every  State  had  a  larger  number  of  milch  cows  in  1890 
than  in  1880.  In  Pennsylvania  the  increase  was  73,098,  in  New  Jersey 
9,498,  in  New  York  2,375,  and  in  the  six  New  England  States  75,345, 
Massachnsetts  taking  the  lead  with  an  increase  of  21,611.  The  increase 
in  this  division,  however,  has  not  kept  pace  with  the  growth  of  popala- 
tJon,  the  increase  in  the  number  of  milch  cows  being  only  5,02  per  cen^ 
while  that  of  population  was  19.95  per  cent.  While  New  York  had  a 
larger  number  of  milch  cows  than  any  three  other  States  in  the  division, 
not  excluding  even  Pennsylvania,  the  ratio  of  milch  cows  to  population 
was  much  the  highest  in  Vermont,  there  being  696  to  every  1,000  of  the 
population  in  that  State.  In  Franklin  County,  Yt.,  there  were  as  many 
as  1,077  milch  cows  to  every  1,000  of  the  population. 

In  the  South  Atlantic  Division  the  largest  increase  is  in  Florida, 
which  has  269  milch  cows  in  1890  for  every  100  in  1880.  West  Virginia, 
Virginia,  Maryland,  and  Delaware  also  show  an  increase.  On  the  other 
hand.  South  Carolina  and  Georgia  show  a  considerable  decrease,  espe- 
cially the  former;  North  Carolina  and  the  District  of  Columbia  also 
reporting  a  smaller  namber  than  in  1880.  The  decrease  in  South  Caro- 
lina and  Georgia,  and  to  a  less  degree  tbut  in  North  Carolina,  are 
especially  noteworthy,  not  merely  because  the  decline  is  considerable, 
bat  because  these  States  form  the  only  important  exceptions  to  that 
Increase  in  the  number  of  milch  cows  which  is  reported  from  almost 
every  part  of  the  country.  That  the  decrease  in  these  States  was  more 
or  less  general  is  evident  from  the  fact  that  in  Georgia  77  counties  show 
a  decrease  as  compared  with  60  showing  an  increase;  in  Korth  Carolina 
65  show  a  decrease  as  against  40  showing  an  increase,  white  in  South 
Carolina  26  show  a  decrease  and  only  6  an  increase.  Taking  the 
division  aa  a  whole,  there  is  an  increase  of  88,705. 

The  North  Central  Division  witnesse<l  daring  the  decade  ending  with 
1880  an  exceedingly  large  increase  in  the  number  of  its  milch  cows  and, 
as  will  be  shown  hereafter,  a  remarkable  development  of  its  dairy 
industry.  The  total  number  of  milch  cows  reported  as  on  farms  in  the 
12  States  comprised  in  this  division  is  8,240,999 — 49.91  per  cent  of  the 
total  number  in  the  United  States,  and  an  increase  of  2,338,918  ai)on 
the  Dumber  reported  from  these  12  States  in  1880.  In  Iowa,  the  division 
contains  a  State  that  has  increased  its  number  of  milch  cows  by  644,231, 
and  that  has  at  length  wrested  from  New  York  that  primacy  of  position 
with  respect  to  the  number  of  milch  cows  and  the  total  production  of 
batter  on  farms  and  in  factories  which  the  latter  State  had  so  long 
maintained.  In  Iowa  there  are  no  fewer  than  32  counties  in  which 
there  are  more  than  1,000  milch  cows  for  every  1,000  of  the  population, 
Delaware  County  standing  at  the  head  of  these  and  all  other  counties 
in  the  United  States  with  the  high  average  of  1,630  to  1,000.  In  view 
of  the  greatly  diminished  area  both  of  farms  geueraily  and  of  improved 
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land  iu  Illinois  since  1880,  the  large  increase  in  the  nnmber  of  milch 
cowB  in  that  State,  221,973,  or  25.83  per  cent,  is  especially  notewortliy. 
The  increiise  and  percentage  of  increase  in  Wisconsin,  Minnesota, 
Kaiisas,  and  Nebraska  have,  however,  been  even  greater  than  in  Illi- 
nois— Wisconsin  showing  an  increase  of  314,246,  or  65.69  per  cent; 
Kansas  an  increase  of  323,453,  or  77.32  percent;  Minnesota  an  increase 
of  318,363,  or  115.54  per  cent,  and  Nebraska  an  increase  of  343,858,  or 
213.32  per  cent.  The  increase  in  the  Dakotas  amoanta  to  257,957 ;  these 
States  reporting  more  than  seven  times  as  many  milch  cows  in  1890  as 
were  contained  in  the  Territory  of  Dakota  in  1880.  There  has  also 
been  a  large  increase  iu  Michigan  and  Missonri,  a  smaller  one,  bat  one 
more  commensnrate  with  the  growth  of  i>opalation,  in  Indiana,  and  an 
increase  of  3.62  per  cent,  or  less  than  one-fonrth  of  that  of  population, 
in  Ohio. 

In  the  Sonth  Central  Division,  also,  every  State  shows  an  increase, 
the  additions  to  the  numbers  reported  in  1380  ranging  from  20,045  in 
Alabama  and  20,7I!9  in  Louisiana  to  397,263  in  Texas.  In  Tennessee, 
Alabama,  Lonisiana,  and  Arkansas  the  increase  has  failed  to  keep  pace 
with  the  growth  of  x>opnlation,  and  that  such  has  not  been  the  case  with 
the  division  as  a  whole  is  due  to  the  very  large  increase  {6i>.f>4  percent) 
in  Texas.  A  noteworthy  featnre  of  the  statistics  for  this  division  is  the 
comparative  nnifomiity  in  the  nnmber  of  milch  4^ows  to  every  1,000  of 
the  iK>pnIation  in  tlire*  of  the  principal  Htate;*,  Kentucky  having  196, 
Tennessee  195,  and  Alabama  193  milcli  cows  for  every  1,000  of  their 
inhabitants.  In  Texas  the  average  is  as  high  as  449  per  thousand, 
while  in  Louisiana  it  is  only  140  i>er  thousaiul. 

In  the  Western  Division  there  is  a  remarkable  correspon<lence 
between  ttie  increase  in  population  and  the  increase  in  the  number 
of  milch  cows,  the  former  amounting  to  71.27  per  cent  and  the  latter  to 
70.76  per  cent.  With  the  exception  of  Arizona  and  Nevada,  which 
show  a  decrease  (the  latter  also  showing  a  decrease  in  population), 
every  State  and  Territory  in  this  division  contained  a  larger  number  of 
milch  cows  in  1390  than  iu  1830.  In  Utah  tlie  increase  was  more  than 
two-fifths,  and  in  Colorado  and  CaliTornia  more  than  one-half.  The 
nnmber  in  Oregon  almost  doubled,  iu  Montana  and  Idaho  it  more  than 
doubled,  and  in  Wyoming  it  trebled,  Washington,  also,  having  a  large 
increase  amounting  to  liW.OS  per  cent.  Only  in  California,  however, 
was  the  increase  in  the  dei^ade  as  much  as  100,000  or  did  the  total 
number  reported  in  1S90  reach  .100,000  or  even  one-half  of  that  number, 
and  the  total  nnmber  of  milch  cows  on  farms  in  the  whole  of  this  vast 
region,  comprising  considerably  more  than  one  third  of  the  total  land 
surface  of  the  United  States,  was  less  than  one-half  the  number  in 
Iowa.  At  the  same  time  the  ratio  of  milch  cows  to  population  was 
higher  in  this  division  than  in  either  the  >'orth  Atlantic  or  South 
Atlantic  Division. 
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DAIRY    PRODUCTS. 

The  total  prodactiun  of  milk  ou  fnrma  in  tfae  United  States  io  the 
year  ending  December  31,  1889  (not  iucludiug  fanaa  of  less  than  3 
acres,  except  where  toOO  worth  of  tlie  prodace  of  the  farm  had  been 
actnally  sold  daring  the  year),  was  5,209,125,567  gallous,  equivalent  to 
3Id^  gallons  for  each  milch  cow  reported  on  June  1, 1890,  and  to  83 
gallons  per  head  of  popniatiou. 

The  total  production  of  butter  on  farms  (as  above  defined)  in  the  year 
ending  December  31, 1889,  was  1,024,223,468  pounda,  as  compared  with 
a  total  Of777,250,287ponudsinl879,aud  the  total  production  of  cheese 
18,726,818  pounds,  as  comparted  with  a  total  of  27,272,489  pounds  in 
1879,  an  increase  of  246,973,181  pounds,  or  31.78  per  cent,  in  the  pro- 
duction of  butter  on  farms,  and  a  decrease  of  8,545,071  pounds,  or  3  per 
cent,  in  the  production  of  cheese  on  farms. 

MILK   PRODUCTION. 

There  are  few,  if  any,  products  of  agriculture,  using  that  term  in  its 
widest  application,  the  average  rate  of  production  of  which  varies  more 
widely  among  the  ditferent  States  and  Territories  than  does  that  of 
milk.  Aa  a  general  but  not  invariable  rule  the  average  production  per 
milch  cow  has  a  certain  corre8|»on deuce  with  the  report  aa  to  quality, 
the  District  of  Golnmbia,  which  hits  the  highest  percentage  of  pure- 
bred cattle  in  the  United  States,  having  the  highest  average  milk  pro- 
duction, 533  gallons  for  each  milch  cow,  while  New  Mexico,  witli  the 
lowest  percentage  of  purebred  cattle,  lias  the  lowest  average  production 
of  milk,  only  38.7.^  gallons  per  milch  cow.  The  jiroximity  of  a  market) 
for  milk  or  dairy  products  is,  however,  a  factor  not  entirely  to  be  lost 
sight  of  in  this  connection. 

Taking  the  country  by  grand  divisions,  the  North  Atlantic  Division, 
with  the  highest  percentage  of  purebred  cattle,  baa  the  highest  aver- 
age milk  production,  428.44  gallons  per  milch  cow.  The  variation  in 
the  averages  in  this  group  of  Stiites  is  not  great,  the  highest  average 
production  being  479.94  gallons  in  Massachusetts  and  460.98  gallons  m 
New  York,  and  the  lowest  368,58  gallons  in  Maine  and  389.62  gallons 
in  New  Hampshire.  The  next  highest  divisional  average  is  that  of 
the  North  Central  Division,  which  stands  second  also  in  its  percentage 
of  pure-bred  cattle.  Here  the  general  average  is  329.99  gallons,  Michi- 
gan and  Ohio  having  the  higliest  average,  451.23  gallons  and  411.31 
gallons,  respectively,  and  Missouri  and  Kansas  the  lowest,  227.87  gal- 
lons and  271.79  gallons,  respectively.  In  the  South  Atlantic  Division 
the  general  average  is  242.23  gallons,  the  District  of  Columbia  and 
Stat«  of  Delaware  having  the  highest  averages,  533  gallons  and  328.46 
gallons,  respectively,  and  the  States  of  Georgia  and  Florida  the  lowest, 
181.55  gallons  and  44.60  gallons,  respectively.  In  the  South  GeutrnI 
Division  the  general  average  is  183,66  gallons,  the  highest  being  325,08 
9479_No.  11 2 
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gallons  io  Kentucky  and  311.77  gallons  in  Tennessee,  and  the  lovest 
77.03  gallons  iti  Loaisiaaa  and  92.16  gallons  in  Oklahoma.  The  sta- 
tistics of  the  Western  Division  present  several  noteworthy  featares. 
Among  them  is  a  remarksiblo  variation  in  the  average  prodaction  per 
milch  cow,  as  between  one  State  or  Territory  and  another,  such  pro- 
dnction  ranging  from  38,75  gallons  in  Xcw  Mexico  to  350.54  gallons  in 
California.  Another  is  the  comparatively  high  average  prodaction  in 
some  of  the  new  and  sparsely  populated  States,  Wyoming  and  Mon- 
tana having  averages  of  262.29  gallons  and  250.10  gallons,  respectively. 
The  production  per  capita  of  population  in  these  States  is,  however, 
much  below  the  general  average  for  the  United  States,  and,  as  is  evi- 
dent from  the  report,  more  than  one-half  of  the  total  milk  prodnctioD 
of  Montana  and  not  far  from  one-half  of  that  of  Wyoming  were  nsed 
in  the  prodaction  of  butter  and  cheese  on  farms. 

The  total  production  of  milk  in  the  United  States  in  1889,  compared 
with  the  total  population  in  Jane,  1890,  gives  an  avenge  of  about  83 
gallons  for  each  inhabitant.  The  ratio  was  the  highest  in  the  North 
(Antral  Division,  where  it  was  122  gallons  per  unit  of  the  population,  the 
States  comprised  in  this  division  producing,  as  will  be  shown  hereafter, 
more  than  one-half  the  butter  and  one-third  of  the  cheese  made  in  the 
United  States,  both  on  farms  and  in  fact^iries.  The  ratio  of  milk  pro- 
duction to  population  in  the  Kortb  Atlantic  Division  was  nearly  83 
gallons  for  each  inhabitant,  in  the  Western  Division  it  was  not  quite 
67  gallons,  while  in  the  South  Atlantic  and  South  Central  divisions  it 
was  37  gallons  and  47  gallons,  respectively. 

The  only  States  in  which  the  production  of  milk  amounted  to  100 
gallons  or  uptvard  per  capita  of  population  were  New  Hampshire, 
Vermont,  and  New  York  in  the  North  Atlantic  Division,  and  Michigan, 
Wisconsin,  Minnesota,  North  Dakota,  South  D»kotii,  Iowa,  Nebraska, 
and  Kansas  in  the  North  Central  Division.  Only  in  Vermont  and 
Iowa  was  there  a  production  of  200  gallons  or  upward  for  each 
inhabitant.  The  average  in  the  District  of  Columbia  is  less  than  2 
gallons  per  capita,  the  city  of  Washington  deriving  its  milk  supply, 
mainly,  from  the  States  of  Maryland  and  Virginia.  In  New  Mexico 
the  production  was  less  than  5  gallons  per  capita  of  population;  in 
Louisiana  and  Arizona  it  was  under  12  gallons,  and  in  Florida  under 
13  gallons  for  each  inhabitant. 

BUTTER  PRODUCTION  ON  FA^BMS. 

The  most  noteworthy  fact  in  connection  with  the  production  of 
butter  on  farms  is  that,  notwithstanding  the  great  extension  of  the 
creamery  system  and  the  decline  in  the  amount  of  bntter  annually 
exported,  such  i)ro<laction  has  increased  even  more  rapidly  than  popu- 
lation. To  go  back  to  the  census  of  1850,  it  is  found  that  the  total 
production  of  butter  on  farms  in  1849  was  313,,'t45,306  pounds,  or  13.51 
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ponodB  per  capita  of  population.  In  1860  the  amount  reported  was 
459,681,372  pounds,  or  14.62  pounds  per  capita.  In  1870  the  anioant 
reported  was  514,092,683  pounds,  wbich  gave  an  average  of  only  13.33 
pODods  for  each  inhabitant.  Up  to  this  time  there  had  been  no 
creamery  butter  reported,  but  in  1880  the  production  of  farm  butter 
averaged  15.50  pounds  for  each  inhabitant,  and  that  of  creamery  butter 
0.58  pound  for  each  inhabitant,  the  total  average  being  thus  16.08 
pounds.  At  the  Eleventh  Census,  however,  the  pro<lnction  of  batter 
on  farms  alone  averaged  16.33  pounds  per  capita  of  the  i)Opulation, 
and  such  had  been  the  increase  in  the  productiou  of  butter  ia  creamerieB 
that  the  total  productiou  of  butter  averaged  no  less  than  19.24  pounds 
per  unit  of  the  population. 

The  complete  statistics  of  the  production  of  batter  in  creameries,  or 
factories,  as  such  establishmentn  are  designated  for  <«nsus  purposes, 
will  be  found  in  the  report  on  manufactures,  and  they  are  referred  to  in 
this  connection  merely  for  the  purpose  of  emphasizing  the  remarkable 
increase  in  the  production  on  farms. 

The  increase  in  the  production  of  farm  butter,  as  distinguished  from 
that  made  in  creameries,  has  been  very  general,  39  States  and  Terri- 
tories, considering  the  two  Dakotas  as  a  unit  for  convenience  of  com- 
parison with  the  statistics  of  1879,  reporting  an  increase,  and  only  8, 
including  the  District  of  Columbia,  a  decrease.  It  is  a  significant  fact 
that  the  whole  of  the  States  from  which  a  smaller  ]>roductiou  of  farm 
butter  is  reported  than  at  the  Tenth  Census  belong  to  the  North  Atlan- 
tic Dirision.  Every  other  portion  of  the  country  shows  an  increase  in 
its  production  of  butter  on  farms,  and,  as  a  rule,  the  States  that  have 
witnessed  the  greatest  eztensions  of  the  creamery  system,  such  as 
Wisconsin,  Minnesota,  Iowa,  and  Nebraska,  sliow  also  the  greatest 
increase  in  the  production  of  butter  on  farms.  The  Korth  Central 
Division,  which  appears  from  the  report  on  manufactures  to  have 
produced  72.03  per  cent  of  the  total  production  of  creamery  butter, 
produced  50.83  per  cent  of  the  total  amount  of  farm  butter,  and  its 
production,  both  on  farms  and  in  creameries,  per  capita  of  the  popula- 
tion, is  much  higher  than  that  of  any  other  of  the  five  grand  divisions 
of  States.  That  concentration  of  production,  which  has  always  been 
a  distinguishing  feature  of  American  agriculture,  has  a  remarkable 
exemplification  in  the  case  of  butter,  an  article,  the  production  of 
which,  to  a  greater  or  less  extent,  is  almost  as  general  as  is  its 
consumption,  but  more  than  one-half  of  whose  total  production  in 
the  United  States  has,  nevertheless,  to  be  credited  to  7  States,  and 
almost  one-fourth  more  to  7  others.  It  should,  however,  be  remem- 
bered that  the  States  of  principal  production  are,  with  a  few  excep- 
tions, those  in  which  the  creamery  industry  has  attaine<l  its  largest 
development. 

In  the  production  of  butter  on  farms  per  capita  of  population,  Vermont 
is  far  in  the  lead,  its  average  being  70.14  pounds.    On  the  other  hand, 
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tbe  prodactioD  on  fornis  and  in  factoriea  combined  vas  under  10  pounds 
in  Washington,  under  9  pounds  in  Montana,  Colorado,  and  Utah,  under 
8  ponnds  in  Wyoming,  under  7  pounds  in  New  Jersey,  under  5  poaods 
in  Massaehnsetts,  and  under  i  pounds  in  Rhode  Island,  for  eacli  inhab- 
itant, while  in  some  of  the  States  iu  which  there  are  no  creameries  the 
average  production  per  capita  is  still  smaller,  Florida  reporting  less 
than  3  pounds  and  Lonisiana  and  Arizona  less  than  2  ponnds,  and  Kew 
Mexico  less  than  1  i>ound  for  each  inhabitant.  Of  the  States  in  which 
the  production  of  butter  on  farms  and  in  creameries  is  of  the  greatest 
importance,  relatively  to  jKipulation,  Vermont  has  a  production  of  over 
80  pounds  per  Civpitn,  Iowa  of  over  60  pounds.  South  Datota  of  over 
40  pounds,  and  Wisconsin,  Minnesota;  Xorth  Dakota,  Nebraska,  and 
Kansas  of  over  30  pounds. 

Attention  has  already  been  called  to  the  large  increase  in  the  number 
of  milch  cows.  The  increase  in  the  production  of  butter  per  capita  of 
population  is,  however,  due,  not  alone  to  the  increase  in  the  number  of 
cows,  but  in  no  inconsiderable  degree  to  the  general  stimulus  that  not 
only  the  creamery  sywtem,  bnt  also  the  dairy  industry,  as  distinguished 
from  the  creamery,  is  known  to  have  received  during  the  decade  ending 
with  l«iH),  and  the  result  of  which  is  seen  in  the  fact  that,  while  the 
average  production  of  butter  on  farms  and  in  factories  at  the  Tenth 
Census  was  64.83  [Kiuuds  for  each  milch  cow,  the  average  production 
at  the  Eleventh  Census  was  "2,08  pounds,  an  increase  of  12.57  per  cent. 
That  this  is  not  due  directly,  if  at  all,  to  the  extension  of  the  creamery 
system  is  shown  by  the  fact  that  nearly  all  the  States  that  have  wit- 
nessed tbe  greatest  extension  of  that  system  during  the  decade  ending 
with  1800  show  a  smaller  average  production  of  butter  per  milch  cow 
than  at  the  Tenth  Census,  and  that  many  of  the  leading  Southeni  States 
that  contain  no  creameries  whatever  show  a  remarkable  increase  in  the 
average  production  of  butter  per  milch  cow,  such  increase  ranging  from 
50.3(i  i)er  cent  in  Mississippi  and  .'>!i,;'ifi  i)er  cent  in  Arkansas  to  the 
increase  in  Louisiana,  where  the  average  production  has  almost  doubled, 
and  in  South  Carolina  and  Georgia,  where  it  has  more  than  doubled. 
In  this  connection,  however,  it  is  important  to  note  that  &om  a  consid- 
erable number  of  counties  in  the  South,  esi)ecially  in  Georgia,  a  butter 
production  is  reported  far  in  excess  of  the  maximum  butter- producing 
capabilities  of  the  entire  milk  production  of  snch  counties.  While  this 
apparent  error  on  the  part  of  enumerators  can  not  but  afl'ect,  to  a 
greater  or  less  extent,  both  the  total  production,  either  of  milk  or  of  bat. 
ter  and  the  averages  for  such  counties  and  even  for  the  States  in  which 
they  are  contained,  it  is  not  sufliciently  general  to  alter  the  fact  that 
there  has  been  an  increase  in  the  ]iroduction  of  butter  on  the  farms  and 
plantations  of  the  Southern  States  tar  out  of  proportion  to  the  increase 
in  the  number  of  milch  cows. 
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PBODUCTION  OF  CHEESR  ON  FARMS. 

If  a  reference  to  the  prwluctioo  of  butter  in  creameries  is  necessary 
to  a  proper  consideration  of  the  statistics  of  tbe  production  of  butter 
on  farms,  mnch  more  is  a  reference  to  the  production  of  cheese  in  fiw- 
tories  necessary  to  a  proper  understanding  of  tbe  statistics  of  the  pro- 
duction of  cheese  on  farms,  for  while  nearly  (>  times  as  mnch  bntter  is 
■made  on  farms  as  in  creameries,  nearly  13  times  as  much  cheese  is  made 
in  factories  as  on  farms,  and  while  the  proiiuction  of  cheese  on  farms 
shows  a  decrease  of  nearly  one- thinl,  such  decrease  is  more  than  doubly 
offset  by  the  increase  in  the  production  of  cheese  in  factories.  It  is 
exceedingly  interesting  to  observe  how  the  production  of  cheese  on 
farms  has  gradually  given  place  to  the  factory  system  and  how  the 
remarkable  change  that  has  been  brought  abont  is  shown  in  the  statis- 
tics of  successive  censuses.  In  1$50  there  was  a  reported  production  of 
cheese  on  farms  amounting  to  105,535,893  pounds;  in  I860  the  amount 
reported  was  103,663,927  i)Ou»ds;  in  1870  it  was  53,492,153  pounds;  in 
1880,  27,272,489  pounds,  and  in  1890, 18.726,818  pounds.  The  reported 
production  in  factories  began  with  #67,210  worth  in  IS.'M),  which  was 
followed  by  $2.3,500  worth  in  1860,  the  only  decrease  ever  reported.  lu 
1870  the  factory  production  amountetl  to  109,435,229  pounds,  in  1880  to 
215,885,361  pounds,  and  in  1890  t«  238,013,565  ponnds. 

The  largest  decrease  and  percentage  of  decrease  in  the  production 
of  cheese  on  farms  during  the  decade  ending  with  1889  was  in  the 
States  composing  the  North  Atlantic  Division,  every  one  of  which  has 
a  diminished  production,  whether  the  industry  is  one  of  considerable 
importance,  as  in  New  York,  or  of  but  minor  iniiwrtance,  as  in  Rhode 
Island  and  New  Jersey.  This  is  not  due  to  the  extension  of  the  factory 
system,  as  the  production  of  cheese  in  factories  also  shows  a  decrease. 
In  the  North  Central  Division,  likewise,  the  proiluction  of  cheese  on 
farms  was  considerably  less  in  1889  than  in  1879,  Minnesota,  Missouri, 
the  Dakotas,  Nebraska,  and  Kansas  forming  the  only  exceptions  to  the 
rule.  While,  however,  there  has  been  a  remarkable  develo])roent  of 
the  factory  system  In  this  division,  such  extension  has  been  by  no 
means  general,  Ohio,  Indiana,  and  Illinois  showing  a  diminished  pro- 
daction,  both  in  factories  and  on  farms.  While  in  1879  Ohio  and  Wig. 
cousin  each  reported  over  2,000,000  pounds,  and  Illinois  and  Iowa  each 
over  1,000,000  pounds  of  cheese  made  on  farms,  an  amount  in  excess  of 
1,000,000  pounds  is  reiwrted  for  1889  only  by  Ohio  and  Iowa.  As  in 
the  case  of  tlie  creamery  system  of  butter-making,  this  division,  the 
North  Central,  is  the  one  that  has  witnessed  during  the  decade  the 
greatest  extension  of  the  cheese-factory  system,  Wisconsin  alone  hav- 
ing increased  its  prodnction  of  cheese  in  factories  over  that  reported 
at  the  Tenth  Census  by  upward  of  36,000,000  pounds  [see  report  on 
manofacturea). 
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But  little  cheese  is  made  in  the  South,  the  total  productiou  on  farma 
of  the  South  Attautic  and  Sonth  Central  divisions  being  only  589,668 
pounds  iit  18S9  and  507,^1  ponnds  in  1ST9,  while  the  total  prodnction 
in  factories  fell  from  349,147  pounds  in  1879-80  to  78,800  pounds  in  • 
1889-90,  Of  the  productiou  on  farms,  Virginia  and  Texas  each  con- 
tributed over  100,000  pounds.  On  the  other  hand,  the  combined  farm 
production  of  South  Carolina,  Florida,  Alabama,  Mississippi,  and 
Louisiana  was  only  19,175  pounds,  and  none  of  these  last-mentioned 
States  reports  any  production  in  factories. 

In  most  of  the  States  and  Territories  of  the  far  West  cheese-making 
on  farms  gives  evidence  of  having  received  a  decided  impetus  during 
the  decade,  New  Mexico  producing  nearly  twice,  Nevada  nearlyS  times, 
Wyoming  over  5  times,  Colorado  over  8  times,  and  Idaho  over  10  times 
as  much  cheese  on  farms  in  1889  as  in  1879.  Utah,  Oregon,  and  Cali- 
fornia also  show  a  large  increase,  the  increase  in  Utah,  however,  being 
more  than  ofTset  by  the  diminished  prodnction  of  its  factories.  Montana 
and  Arizona  not  only  report  a  smaller  production  on  farms  than  at  the 
Tenth  Census,  but  are  no  longer  to  be  credited  with  any  production 
whatever  in  factories. 

The  total  production  of  cheese  on  forms  and  in  factories  per  capita 
of  population  was  not  only  less  in  1889-90  than  in  1879-80,  but  even 
less  than  in  1S49-50.  In  Wisconsin  this  total  production  in  1889-9W 
averaged  33.7  ])ounds  for  each  inhabitant,  in  New  York  20.7  pounds, 
and  in  Vermont  18.6  jiounds.  For  the  entire  country,  however,  the 
average  per  capita  of  population  was  only  4,10  pounds,  of  which  less 
than  5  ounces  represented  the  production  on  farms.  Only  in  California, 
Idaho,  Vermont,  Nevada,  and  .Maine  did  the  production  on  farms  aver- 
age 1  pound  or  upward  for  each  inhabitant. 

In  connection  with  the  relative  decline  of  cheese- making  in  the  United 
States,  of  which  there  is  further  evidence  in  the  fact  that  the  total  pro- 
dnction per  milch  cow  in  1889-90  was  4  pounds  less  than  in  1879-80, 
reference  may  be  made  to  the  fact  that  the  total  exports  of  cheese  io 
the  fiscal  year  ending  June  30,1390,  were  only  95,376,053  pounds  as 
compared  with  a  total  of  127,553,907  pounds  in  the  fiscal  year  ending 
June  30, 1880.  Whether  the  shrinkage  of  exports,  which  was  gradual, 
was  due  to  a  similar  gradual  diminution  of  the  amount  available  for 
export  after  the  requirements  of  the  country  had  been  supplied — the 
consumption  per  capita  increasing  while  the  production  [>er  capita  was 
decreasing — or  whether  the  relatively  slow  growth  of  the  industry 
was  due,  wholly  or  in  part,  to  a  gradually  decreasing  foreign  demand, 
jt  does  not  come  within  the  scope  of  the  census  to  determine. 
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Diagram  A  shows,  graphicitlly,  the  relative  values  of  importaut  form 
prodnct-a  for  the  years  1859, 1879,  and  1889.  Some  important  products 
are  omitted  in  this  comparison  because  their  values  can  not  be  obtained. 
Dairy  products  increased  only  a  little  in  the  last  decade,  hut  their 
increase  in  valae  was  practically  in  the  same  mtio  as  that  of  all  the 
other  stated  products  combined. 
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t  of  dairying  in  the  United  Slatet. 
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Tablb  III. — Prograt  of  dairying  in  fhe  United  fHattt — Continued. 

(Uulted  S(at«B Ceaaua  BtaUstiiH  tor  lialf  a c<'utur>'.| 
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Tadlr  III.— JVojnwt  of  dairying  {n  tkt  VnUtd  Slo((«— Continnod. 

lUnitciI  .SUISH  Ceoaiu  iiUliaticR  for  half*  oentary.| 
Milch  « 


SIstH  and  Ten 


Table  IIL — FW^rwt  of  dairying  in  U«  E^iiitctl  £((ile«--^oiitiDued. 
[Unitsd  Stat«  Cenina  BtatiBtIa  for  lulf  B  OMitnry.] 
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KOTE.— Tabl*  in  is  Uked  enUn  fram  wDaug  reporU 
(br  IMO  are  eamputed  from  thn  I'enaua,  and  thuae  fur 
DBpArbDflDt  cpf  Agrtcnltdie. 

Theoc1iuQDar''aTAragA  njUk  yield  per  cow"  ahown 
cata  a  npid  ImprovBinent  in  cdkb.  Bill  tlioM  flpirei 
diflbrentyean.    In  tlie  earlier  conHDHeg  the  milk  yluld 

by  ndDclng  Iho  nparlsd  prodncta  to  aiK^ulvalflDt  in  nitlk  and  dirldtng  liy  the  liuinlMrar  cowi 
CU09  were  (liaacreditedKitlioDly  such  milk  as  waa  made  Into  batter  and  pLiva>'.  For  ie;o  and  IS 
the  aame  plan  wan  foUgired,  hot  mUk  Hold  bringalso  reported,  thin  wsh  nddi-d  to  that mannractDred< 
^nna;  the  large  quantily  of  milk  consimu-d  nn  rarms  wna  still  omiltod  rroin  (he  computation.  F 
1»80  the  census  reported  the  total  milk  product  for  the  first  limo;  thin  hfins  dfrwily  dlrldwl  by  li 
unmber  of  producing  cows,  glyea  the  nonusl  average  yield  psr  oow,  nhk-L  sliould  ba  ixccoralp.  T 
eren  (or  IBM  the  yield  appeare  unrelUble  in  «™b  cenr*.  In  tlie  Stales  of  Connect icnl,  Mstiiacbuact 
(<S0  gallonaj.  Miihigun  (*5I),  New  York  (tfll).  Ohio,  and  Rhode  Inland  (he  yield  per  cow  appcara  to  1 
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UlAUHAM  C — 6'*enri-  and  butter  jiroduclian— fire 
It'tclnty  ■nd  creamery  prodni'lion  uv  sliitdt 

CHEESE. 
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Table  IV, — Batter,  iAmm,  anil  eondetutd-mUk  factorie»,  iNofiHfini;  all  "creamtria." 

IFtDiD  the  WDmu  of  the  United  StUra  for  1890, 1880,  and  1870.) 
Note.— Drban  eatkhUahineDta  <rei«  upantel;  reported  rrom  20  difTennt  Statu  in  1880,  blit  toooi 


Note.— Drban  eatkhUahineDta  ireie  aepantel;  reported  rr 
plelalir,  m  sbowii  ImIov.    Hone  rnch  reported  <n  1880. 
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le.third  In 
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KoTC—In  this  Ufale  tbn  flgorea  In 
belDg  reported.    The  cdIodid  for  18B0 1 

orcrMmerleihadbeoamennniBroDa,altlioa(;h  their  prnduot  was  hut  illtio  more  tb 
of  tbe  raotary  cheeae  prodnned.    For  1890  there  are  two  <:olnniiia.  as  the  "urban 
maklDg  batter  and  oheeae  were  dealt  with  by  the  oenana  separately  tima  the  butter  and  cheeaefarto- 
rise  Id  general. 

It  ahoDld  be  noted  tbat  these  flgnren  am  fTnni  the  "  ttumber  ot  calabllahmenls  reporting."  It  la 
known  that,  in  fact,  there  were  a  good  many  more  creameriea  in  operation  In  thi-  ronotry  in  1880-90 
than  the  nnmber  reported  In  Ihe  table.  The  aggregate  prodacta  of  (telorv-made  butter  and  cheese 
tbnsihown  must  haconaldersbly  leas  than  the  actuHloutput  of  existing  factori«H.  The  cenenareCnma 
of  totaldalry  prodacta  of  the  United  States  fur  :88B  mnat,  therefore,  be  below  the  nctual  l^cta. 

This  table,  altboagh  thns  incoioplele,  allows  thi^  rapid  growth  of  the  cooperative  or  factory  system 
ofdaliyiBg.    Farm  obeeae  making  baa  praotlcally  disappeared  since  th«  advent  of  cheese  factories  and 

M79— No.  11 — 3 


nMmeriH.  sod  tbe  praportiOD  of  fKtoiy-Didc  butter  ii  fMt  liioT«Hln(,  iJtboagh  tli>  quutlC;  at 
bnttsrmuleOD  faring  is  iDsretsiDj;  bIso, 

Is  18S0  tbe  nnmber  of  ciwnericB.  eto,.  repOTlad  b;  I 
Mlqnuq  mfln  In  tbe  State.  Thna  Ikctorin  tbns  >' 
■TSnge  aiive  for  their  patrons  u  sboat  1  mlies. 

lowireportedSOOcreuBerleslnlBMI,  and  Stale  oaclal*  give  TT4  u  the  number  for  ]£«G.  Thelalt 
glTes  one  fact^iiy  t4  ererf  73  sqasre  milea;  an  average  of  about  SmlLeA  apart. 

As  to  tbo  t.S&2  BUbnrbaii  tactoiien  nportlnK  In  18M,  It  appean  tbnt  tbese  nubliibmsnti  areng 
4.MI  poanils  of  milk  per  day  aa  the  mstcrfal  ns«i1  St  eub  (Tenner;  or  ractory.  The  avenge  nural 
of  emplajeea  vaa  31  to  a  factory.  The  oomblaed  factories  ivportinK  bandied  about  IT  per  cent  of 
the  milk  (reported)  prodncad  ontbefanaa  of  the  Catted  State*. 

luoonDeotion  with  tbl«  table,  attention  la  called  to  the  Dlogiame  B  and  C. 


tFrom  tbe  saniul  reports  of  tbe  Departmeat  of  Agrlcnltnre. 
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Table  VI.— Cattle  aUiUtlica  (arfdWiono;)  69  Sfat«». 

[Fiam  the  Elematb  Unlled  Statu  CenBnu.] 
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Diagram  D.— Slumber  of  cmri  in  each  StaXt  and  TerrMonj  arcordiwg  to  lie  EUienth  Count. 


NO.  OP  COWS. 


HOMO  moMa  aoajioo  ^aofioo  momo  taojMo  ntMt  eoe,oeo 


CaJUbrala  ■  - 
Coiorsda  -  - 
Ooimectlcut  - 
Delaware  -  - 
Dlat.  Columbia 
Florida 
Georgia 
Idaho 
nilnols 
Indiana 

Kentucky 

Louisiana 

Maine 

Maryland 

Maesachuaetts 

Michigan 

Minnesota 

Mlealestppl 

Missoarl 

Montana 

Nsbraelca 

New  Jeraey 
New  Hampahli 
New  Mexico 
New  York   - 
North  OarollDa 
North  Dakota 
Ohio     -    -   -   . 
Oklnhoma   -    • 
Oregon    -    -    - 
Peonsylvanla 
Rhode  Island 
South  Carolina 
South  Dakota 
TennesBee 

ntah  .... 
Vermont  -  . 
Virginia  .  - 
Waahlngton  - 
West  Virginia 
Wisconsin 
Wyoming    -    . 
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TABte  Vn.—Farm  utaiMin  by  Slalat. 
[From  th<  KleTeoth  Uiilt»)  SUim  Cansuii,  llfK.] 
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cows  AlTD  CATTLE  OF  FORBiaH  COnNTIUBS. 

By  R.  A.  Pbaksok,  B.  S.,  AatUUml  Chief  of  Dairjf  Diriiion. 

Table  VIII  gives  the  iiuuiber  of  cowa  and  all  cattle  in  countries 
wliere  »uch  statistics  Uave  been  collected.  In  ino»t  cases  aii  earlier 
and  later  date  are  given  to  stiow  whether  stock  raisinj;  is  iucreasing 
or  decreiiaing.  The  ttguree  are  taken  cbiefly  flora  ofiicial  documentB. 
Other  sources  of  information  are  the  reports  of  the  statistician  of  the 
1'uite<l  States  Departmeiit  of  Agri<;ulture,  the  Statfismau's  Year  Book, 
and  "Agricultural  Returns  for  (Jreat  Britain,"  which  latter  cont-aius 
some  statistics  of  the  important  European  countries,  as  well  as  of 
British  provinces.  Sometimes  equally  reliable  authorities  differ.  This 
may  be  due  to  reference  to  ilifferent  times  of  the  year,  or  one  writer 
may  include  a  province  which  the  other  omits. 

In  some  countries  where  the  nuiaber  of  cattle  is  very  small  in  propor- 
tion to  the  population  there  are  large  numbers  of  buffalo,  reindeer, 
goats,  llamas,  or  other  animals  for  the  supply  of  milk  and  meat.  The 
statistics  of  Japan  show  that  cows  are  used  iu  that  country  for  trans- 
portation and  tillage.  Remembering  these  facts  and  the  difference  of 
development  of  dairying  in  different  countries,  it  is  evident  that  the 
number  of  cows  alone  does  not  show  the  condition  of  the  dairy 
industry. 

Considering  the  large  amounts  of  our  dairy  products,  the  develop- 
ment of  our  dairy  cattle,  and  the  intensity  of  the  industry  in  many 
sections,  the  United  States  is  the  leading  dairy  as  well  as  stock-raising 
country.  In  certain  small  districts  of  >3umpe  dairying  is  extensively 
and  successfully  carried  on.  It  is  not  of  much  importai.ce  in  sparsely 
inhabited  and  semiciviliKed  countries. 

Denmark  is  noted  for  the  large  amount  of  butter  of  fine  qaality  which 
is  made  there.  In  Bulletin  No.  .">  of  the  United  States  Uepai'traent  of 
Agriculture,  Bureau  of  Animal  Industry,  Pi-of.  C.  O.Georgeson  gives 
the  estiraated  butter  yield  of  Denmark  for  ISOl  and  the  number  of 
cattle  for  1888.  From  the  available  data  it  is  estimated  that  there  were 
!l;)4,IJ0O  cows  in  Denmark  in  iSOI,  which  was  more  than  65  per  square 
mile,  and  above  439  per  thousaud  persons.  This  small  eoontry  is  less 
than  one-third  the  size  of  Nevr  York  State,  it  has  a  denser  population, 
more  than  twice  as  many  cows  per  square  mite,  and  produced  in  1S91 
about  five  times  as  much  butter  per  square  mile  as  was  made  in  New 
York.  Its  milk  and  cheese  trade  is  comparatively  small.  The  number 
of  cows  per  square  mile  is  about  tlie  same  as  in  Orange  County,  N".  Y. 
Nine  States  of  the  Union  have  more  cows  per  thousand  persons  than 
Denmark. 

In  1893  England  and  Wales  each  had  about  one  and  one-fifth  as  many 
cows  per  square  mile  as  New  York.  Ireland,  only  two-thirds  the  size 
of  New  York,  had  about  the  same  total  number  of  cows.    Wisconsui, 
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which  is  twice  as  large  as  Scotland,  had  in  1893  as  tnany  cows  per 
square  mile  as  that  country  posaesaed  in  1890. 

Holland  is  a  little  smaller  than  Massachnsetts  and  Oonnecticat 
together.  It  had  in  1892  about  two  and  one-half  times  as  many  cows 
per  square  mile  as  Iowa  in  1890,  and  almost  five  times  as  many  as  Wis. 
cousin  in  1890,  and  as  many  cows  per  thousand  persons  as  Kentucky. 

France  ia  four  times  as  large  as  New  York,  and  has  as  many  cows 
per  square  mile.  Germany  is  a  little  larger  than  France,  and  has  about 
one  and  one-half  times  as  many  cows  per  square  mile  as  New  York, 

Jajtan  has  a  smaller  number  of  cows  per  one  thousand  persons  than 
any  State  or  Territory,  and  in  1892  had  less  ]>er  square  mile  than  North 
Carolina  In  1890. 

Australian  butter  has  recently  come  into  some  prominence  iu  our 
foreign  markets,  and  it  is  interestiug  to  note  that  the  leading  dairy 
colony  of  Australia.  Victoria,  which  is  about  one  and  two-thirds  times 
as  large  as  North  Carolina,  or  a  little  larger  than  Minnesota,  had  in 
1892  less  than  5  cows  per  square  mile,  and  produced  only  about  276 
pounds  of  butter  per  square  mile,  resembling  in  th'^se  respects  North 
Carolina  in  1890. 

Canada  is  our  cliief  competitor  iu  the  foreign  cheese  market.  Recent 
statistics  show  that  its  dairy  interests  per  sqnare  mile  are  compara- 
tively small.  The  appendix  to  the  report  of  the  minister  of  agTicoltnre 
for  1893  takes  the  following  from  the  census  of  1890: 


ChMwflut^nfM.. 


Nomber.      Copl^' 


I.SOS    *2,liH.SM  I 
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From  Special  schedules  returned  by  451  factories  and  creameries  the 
following  additional  inlbrmation  is  obtained  (the  numbers  refer  to  the 
factory  season): 
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The  following  gives  the  butter  and  cheese  production  of  Canada,  1800 : 


Poundi.  Po%mdl.      I      Fouiub. 

0.207,203       108,714.911        lll.HI.tU 

111.170,210         4,M7,>«  '      lIS,a3»,1«G 


By  comparing  with  the  previous  tables  it  will  be  seen  that  in  1890 
the  total  cheese  prodnction  of  Canada  was  less  than  that  of  ITew  York, 
and  her  butter  prodnction  was  slightly  greater  than  that  of  Xew  York, 
but  less  than  that  of  Iowa. 

During  the  ten  years  from  1880  to  1890  the  production  of  cheese  in 
Canada  increased  80  per  cent,  and  the  production  of  butt«r  11  jier  cent. 
Ill  the  same  period  the  cheese  production  of  the  United  States  increased 
less  than  6  per  cent,  and  the  butter  prodnction  50  per  cent.  In  the 
same  time  the  number  of  cows  increased  16  per  cent  in  Canada,  and 
over  32  per  c«ut  in  tbe  United  States,  and  population  iucreased  ]2  per 
cent  iu  Canada  and  25  per  cent  in  this  country,  WisconBin  made  large 
s  during  this  time,  as  is  shown  by  tbe  following : 


Ontiirio  is  the  leading  dairy  province  of  Canada.  It  is  about  fbur 
times  as  large  as  Michigan  and  has  less  than  one-half  as  many  cows  per 
square  mile.  It  produces  about  one  fifth  as  much  cheese  per  square 
mile  aLu  is  made  in  New  York.  The  1,011  factories  of  Ontario  made  in 
1894,  97 ,284,547  pounds  of  cheese,  valued  at  89,441,247,  or  9.7  cents  per 
pound ;  it  required  10.56  pounds  of  milk  for  1  pound  of  cheese.  Patrons 
received  an  average  of  77.2  cents  for  100  pounds  of  milk.  The  average 
Ontario  factory  manufactures  about  100,000  pounds  of  cheese  in  a  season. 
In  some  counties  where  dairying  is  a  leading  branch  of  agriculture  over 
#30  worth  of  cheese  is  produced  yier  head  of  the  rural  population.  In 
the  same  year,  1894,  the  115  creameries  made  about  1^,000,000  pounds 
of  butter,  valued  at  $038,200,  or  20.94  cents  per  pound. 

Manitoba  has  about  the  same  area  and  character  as  North  Dakota. 
It  is  now  making  rapid  advances  iu  dairying.  Twelve  of  the  19  cream- 
eries and  20  of  the  42  cheese  factories  have  commenced  operations 
within  a  year. 

Nova  Scotia  is  one-fourth  as  large  as  Nebraska.  In  1891  these  two 
bad  about  the  same  number  of  cows  per  square  mile. 
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In  some  coautries  detailed  statistics  of  cattle  are  collected.  G«nnftD 
reports  give  the  unmber  of  cattle  of  different  ages,  siso  the  nnmber 
of  calves  and  the  proportion  of  them  it  is  expected  will  be  raised. 
The  agricnltural  returns  for  Groat  Britain  give  the  nomber  of  cattle 
under  1  year,  between  1  and  2  years,  and  over  2  years  of  age.  An 
example  of  these  details  is  given  below. 

Eicamplt  of  fvnigtt  oattU  itatutiot~Oeniian  Et»pirt,  ISSS. 
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TaBLR  VIll.— Cow  and  eallU  of  foreign  anntria  for  itattd  ftar*. 
[Funs  variouB  aathorltlw.] 
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Tablb  IX.— Population 
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1  the  next  two  pagen,  httm  to  Utnatnte  Table  12.  It  ahoira 
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Table  S.l.~Rank  of  eaek  ShtU  and  Territorti  in  1. 
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Tasle  Xll.^Xeat  caltle  oh  ranga  in  tht  TJnittd  State: 
ICeutja  of  ISM.] 


Arlwu «W.7S8      NewUeiloo 

CalirOTDU 141.300  '   Soiitfa  Dakota 

Colorado US,  Ml      I'eiaa 

iBiliaDTetTlloiy 431,  WO      WvodiIiie 

MontMU T50.«9  ' 

N«mU TB-MT                ToUl  Tnlted  St 


Table  XIII. — Avtrage  valut  of  a  mw  in  1A«  Unittd  Stalttfor  Oit  g«art  ttaied. 

(U.  S,  Cniiaa  aod  Departowiit  of  Acrlcoltun.] 


Table  XIV .—Stgi$ttrtd  or  ptdigre«d  cattle  of  telected  breedt  in  the  United  Statei  and 
their  valiKt  (ettinatm  fiirnUhed  bn  ike  leeretariei  of  the  reepeeiire  bmdert'  atMcia- 
tiORf). 

(Pnan  Beport  tor  188S,  Hnlted  State*  Drparlmanl  of  Agriculture,] 
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DAIRT   BTATIBTIGB   RELATIITa   TO    aBTERAI.    STATBS, 
LATER  THAN   1S90. 

[SnppUMl  bj  rulotis  BMta  MthprltlM.] 

CAUFOHTaA. 

[From  Lonia  Toiiia*lnl,niaai(ar  Dolrrmtn'*  UbIdd  of  CiHfOmla.] 

CowH  In  the  State  [ISM],  total,  333,810. 

UBodfoT  butter,  207,444;  for  obeeae,  19,200;  foT  the  milk  trade,  10$,6B6. 
Dair;  prodaots  of  State,  18M  (eatimatod) : 

31,118,800  pounda  bntter,  atW  cent* »5,S13,1M 

9,000,000  ponuda  oheeae,  at  9  cents 610,000 

90,000,000  gallona  milk,  at  12  centa 6,000,000 

Skim  milk, etc.,  made  iuto  pork 1,037,220 

Calve9(333,810),at$2 666,830 

Total  Talne  average  yearly  prodncta 14,4^,994 

Other  Califoniia  yearly  prodaota  for  compuiaaii:  Wliest,  116,128,381;  gold  and 
Bilver,  914,000,000;  fnilta,  •11,03C,000;  Krapee  and  winaa,  C8,150,000;  sheep,  lamba, 
and  wool,  rT,e88,850. 

COTOfECTICIJT. 

[Tnm  the  UDiul  nport  tbr  IgSS,  oT  C.  S.  BurlEnguw,  8lat«  dkir;  connnluiooer.) 
63  ereameriea,  located  in  82  different  towna. 
Bntt«r  prodnood  by  name  in  one  year,  4,330,156  pounds. 
Average  per  factory,  68,228  ponnda. 
NOTX. — Several  oreamenea  sell  milk  and  cream  mainly,  making  very  little  bntter. 

INDIANA. 

[Fram  towmhlp  nfioii'  ntanu,  fimiitied  by  3.  J.  TbompaoD,  otaiaf  Indiana  Boreou  of  StutlitlM.) 

Cattle  and  dairy  prodncta  for  April  and  Hay,  1895 : 

Jerseya, (9,136 ;HolflteinB, 9,608;  Shorthoma,  6S,2S6;  all  other,  813,496. 

Cattle  died  in  past  year,  27,011.     Milch  cowa,  468,043. 

Hllk  prodaced  in  year,  115,396,868  gallons ;  bntter  mode  in  year,  35,200,916 pounds; 
cheese  mads  in  year,  394,64.'}  ponnda. 

KOTS. — Fignrea  rather  below  the  facta,  aa  aome  retncna  were  omitted — for  example, 
about  50  erewneriea  and  cheese  faotoriea. 

ILUTTOie. 

[BatlnutH  ot  dairy  prodncta  for  1S83,  mads  by  the  lUluoia  State  Dalrymeii'a  AiaodaUaii,  W.  R. 
Boatetter.  aeeietu-;,  Ibr  (be  Kiivenir  Illinola  dair;  exhibit,  World'a  Colamblan  Eipoaitign.] 

Talne  of  milk  conanmed J21,024.000 

Talae  of  condensed  milk  and  cream  ._. 1,022,000 

minois  milk  aent  to  St.  Lonis,  Mo....   402,960 

Bntter  and  obeeae  sold  on  the  Elgin  Board  of  Trade 8,316,286 

Creamery  bntter  and  cheese  aold  onteide  the  Elgin  diatriot 6, 927, 619 

Dairy,  or  farm-made  bntter 31,000,000 

Skim  milk,  etc.,  fed  to  stock,  value 7,000,000 

Total  yalne — aunnal  products 75,891,785 

IOWA. 

[Ftopi  the  annnal  report  for  IgU  ol  W.  K.  Boardman,  SUto  dairy  comniiuiouer.] 
OreoMtriei,  tie. — Of  the  99  connttea  in  the  State  95  have  creameries  or  oheeae  facto- 
ries; 2  counties  have  only  cheese  factories.    (See  map  of  Iowa  upon  the  opposite 
page.)    Of  the  856  aatabliahmeute  reported,  84  were  cheese  factories,  30  made  both 
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bnttar  and  obeeee,  and  tlie  rest  only  batter;  282  were  cooperatiTe  concerns,  132 
■were  owned  by  stock  oompani™,  438  were  proprietAry,  and  of  52  the  organization 
or  owuerBhip  wna  nncertain;  646  of  these  creameriea  nee  separators,  131  are  ope- 
rated npoa  the  cream-gathering  plan,  and  106  combine  the  two  syetems ;  716  receive 
milk,  466  pay  for  it  on  basiB  of  fat  tests,  and  1^  by  weight ;  625  creamerieH  average 
103  patrons  each;  there  are  80,000  creamery  patrons  in  the  State;  51B  creameries 
*verage  854  cows  each,  and  the  whole  unmber  of  cows  contributing  to  Iowa  cream- 
eries is  about  676,000.  The  total  output  of  the  factories  for  the  year  li  estimated  at 
$13,300,000  in  valae,  an  average  of  915,556  per  factory. 

Shipments  of  butter  from  Iowa  by  rail:  1890,  71,255,796  pounds;  1891,  68,690,716 
pounds;  1892,  60,112,931  pounds;  1893.  54,572,902  pounds;  1694,  62,649,281  pounds. 

Estimated  home  consumption,  20,000,000  pounds  for  1894. 

JtfiK.—Eleven  cities  in  the  Btate,  having  a  combined  population  of  350,073,  have 
883  wi^i^ns  and  stores  which  suppl;^  't^be  milk  from  7,316  cows,  to  32,211  families,  and 
460  hotels  and  boarding  honses.  This  milk  is  valued  at  $628,160,  or  9^.63  per  cow. 
Three  thousand  nine  hundred  and  tbirty-Ave  teets  of  milk  in  1893  gave  average  of 
3.69  per  cent  of  fat;  3,984  snch  tests  In  1894  gave  average  of  3.79  per  cent  of  fat. 

MAINE. 

[The  •ecreui7  of  tbe  Stale  botrd  of  afrlonltun,  H.  'Wklksr  HcE«en,  fiirDialiu  retonu  Is  that  board, 
and  flgQTM  from  State  aoHHors' returns.    AU  forUm  y«r  IBM,] 

Kumber  of  farms ^,400 

Number  of  milch  cowa 141,262 

Value  of  cows $36,314,000 

Number  of  creameries  and  cheese  factoricH 58 

Butter  made  in  oreameries,  etc poands..  2,513,090 

Cheese  made  in  factories do 500,000 

(The  returns  were  regarded  as  incomplete.) 

MICHIGAIT. 

[From  <he  State  censna.  Jnne  I.  IBH,  WashfogtoD  Gardner,  «eci«lar;  of  slate.] 

Milch  cows 506,390 

Hilk  produced  ou  farms ftallons..  212,070,373 

Value  milk  and  cream  sold  from  farms $2,970,385 

Bntter  made  on  farms ponnda..  49,961,378 

Cheese  made  on  farms do 206,660 

Value  butter  and  cheese  mode  in  factories ■ $1, 708,431 

Creameries,  cheese  factories,  etc number..  222 

Capital  iuvested $810,715 

Employees,  average  number 619 

Average  wages : 

Skilled  laborers $1.  K 

Unskilled  laborers $1. 01 

Total  wages  paid $195,561 

Number  of  mouths  iu  operation,  average 7} 

Mitterials  used,  value $1,310,870 

Products,  total  value 1,708,431 

(One  to  six  factories  not  reporting  on  some  items,  but  do  not  materially 

affect  these  resulla,) 
Cuttle  in  Michigan,  1694: 

Cows 606,390 

Workingoien 11,267 

Others,  all  ages 551,583 

Total 1,07^S» 
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Otben,  by  agea : 

Under  1  year 242,220 

L  year  and  under  2 198,648 

2  yean  and  anderS B9,^l 

3  years  and  over - 23,994 

Pt:'.3-bi«d  oattle,  by  bre«de : 

Angna 67 

AytsUn 87 

Brown-Swita 3 

Devon 48 

Galloway S63 

Gneniaey 83 

Hereford 444 

Hotatein 1,714 

Jersey 3,856 

Bed-PoUad 131 

Shorthorn 4,069 

MINNBSOTA. 

[Train  E.  J.  Gnham,  BHlBtuit  Bto(«  food  ud  dkliy  commlBiioDW,  nod  F.  V.  Wildt,  comnluIoDer 
of  ilatlsClcri.] 

Creameries,  1893: 

Total  DDmber  eatablishmenta 353 

On  separator  plan 147 

Snbsiiliary  sldm  Htatioaa 53 

On  cream-gathering  plan 87 

On  mixed  methods 16 

Cooperative  oteameries 160 

Proprietary 72 

Owned  by  stook  companies 31 

Estimated  prodnnta,  1893 : 

Creamery  butter,  23,000,000  ponnds,  at  21  cents $4, 830, 000 

Farm  dairy  bntter,  7,000,000  ponnds,  at  16cent8 1,060,000 

Farm  dairy  batter,  7,000,000  poanda,  at  10  cents 700,000 

Factory  cheese,  2,000,000  ponnds,  at  9  cents 160,000 

Estimated  piodaots,  1896 ; 

Creamery  battaiv  27,000,000  ponnds,  at  20  cents 5,400,000 

Value  of  farm  dairy  butter 2,000,000 

Notes. — Thiity  thousand  farmers  are  patrona  of  Dreameries;  300  separators  are 
used,  of  17  styles  and  from  5  makers ;  92  oreameriea  built  in  1892-93  are  all  on  the 
separator  plan  and  are  cooperative  concerns.  Within  the  last  year  reported  the  pro- 
portion of  eream^ea  naing  the  aeparator  ptoceaa  has  inoreaaed  from  4B  per  cent  to 
00  per  cent  of  tiie  whole,  and  those  operated  on  the  cooperative  plan  inun  43  to  60  per 
cent.    Cheeee  factories  decreased  in  number  IVom  129  to  65. 


Tut. 
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Butter. 
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108,011 

si 
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124,881 
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7,361788 
to,  HO,  318 

13,  U3.  l«t 
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20^525,357 
M;  485:  071 

i;S:ii 
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Pmrndi. 

1.031,510 

PopnlaUon  of  Minnesota :  1870— 430,T( 
798;  1890-1,301,826. 


!(  1875—597,407;  1880—780,733;  1885—1,117,. 


[Ftod  8.  C.  Dauett.  ucntMT  SUtc  Dairr  AHDolUioii.] 
Estimatea  for  1894: 

Nam'bec  of  oowa 

Vilneofcows •12, 

Craanieriea,  etc number. . 

Batter  made  in  creumerlee pounds. .       T, 

Butter  made  on  faniiB do 30, 

Ch«eee  inadein  factories do 

ChoMe  made  on  funia do 

Milk,  total  product gallons..  16», 

Farm  value  of  total  milk *U, 

NEW    TOKK. 

IFram  nporC  for  ISM,  of  tho  SUta  ooBmluiODer  of  ^[ilaDltiin,  Fnd.  C.  Schnab.l 
New  York  has  60  counties ;  batter  and  cheese  factories  ar«  operated  in  48  of  tliem. 

Greomeriea  or  bntter  factories 225 

■  Cheese  factories 1,156 

Combined  batter  and  cheese 313 

Dairy  mannfaoturing  establishments 1,624 

Produotfl,  1804 : 

Butter  made  at  ci«ameri«a,  etc pounds..    23,218,626 

Cheese  m»<Ie  at  factories,  etc do...  116,760,326 


072,593 
669,378 
885,079 
610,214 
216,089 
943,381 


NORTH   DAKOTA. 


[Froi 


reporU  of  State  hhi 

2  jears  old  and  o' 


Hilch  cowe 
Value  of  CI 

Creameries,  cheese  factories,  ete 

Batter  and  cheese  made  in  eame  not  given. 

Butter  made  on  farms... pounds. . 

Cheese  mode  on  farms , ,.do.... 

Milk  sold  from  farms ilo 


1,428,157 
100,891 
701,306 


OHIO. 

nmisbed  b;  F.  1 


,  UoKabI.  4*117  »id  f""'^  oamniiHloHt.] 


{rrom  the  office  of  the  Mcretu;  of  ■! 

Milch  COWS  (1893) 

Butter  mode  on  farms pounds.. 

Bntter  made  in  creameries du 

Cheese  made  on  farms do 

Cheese  made  in  factories do 

Milk  sold  from  forms,  excluding  that  sent  to  creameries,  etc  ...gallons.. 

TKABLT  DAIBT  PBODUCT8. 
|Fn>m  the  Ohio  FannH,  1ST3.] 
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1     B.-. 

CheSM. 
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1      i-omnU. 

20. 751.  OK 
1»,130,W0 
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1B<8 

>2,460,1W 
M,SM,«OI 

H.n3,Ht 

!7,0I»,»78 

Pttmdt. 
1^M7,M(• 

Sg 

lil 

■ 

TBRMONT. 

[From  0«org«  V.  Plaice,  HoieUry  Tenoont  DaliTiiiMi'* . 
EstiuuitM  for  1898-94 ; 

Milohoowa 8^,000 

Valnoof  Buno..,. »,626,0« 

Creknieriea  and  cbMW  fftotorlM 260 

Bntt«r  made  on  famu pounds     18,000^000 

Batter  nude  in  oceam^M do 13,000,000 

CheeMmadeonfaima do 1,000,000 

ChMM  made  in  factories do....    2,000,000 

(Partially  baaed  upon  retoiiu.) 

WASHTNGTON. 

[From  oorrBcpondBnt  In  ChliKgo  PradaD«,J 
Eatinutea  f ur  1806: 

CreaDieneB  andoheeoe  factories 63 

Daily  output  of  aame — 

Batter pounda..  7,000 

Gheeee do....  2,400 

Aimtial  prodaote  of  the  State — 

Butter pounds..  2,190,000 

Ciieea* do....      647,000 

Couaamptlon — 

Batter pounds..  2,930,000 

Cheese do....       730,000 

NoTB. — In  1691  the  Btate  produoed  only  6  per  cent  of  the  batter  and  cheese  there 
oonaamed. 

WISCONSIN. 

{rrom  ttas  State  oennu  of  ISW,  (imlilMd  by  E.  C.  Adsmo.  dsliy  laA  food  commlulOBer.l 

Fanu 150,801 

MOchcowg 842,039 

Talneof  cowB #17,443,1*4 


Cheese  foctorlaa 1,337 

Batter  made  on  fonns  and  In  oieameriea ponnda..  74,653,730 

Cheeee  made  on  fjarms  and  in  fkttories do 62,480,815 

Milk prodao«i on fatma,  estimated gallons..  315,000,000 

Value  of  annual  dairy  prodnots,  eatimated *30,000,000 
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LETTER  OF  TRANSMITTAL. 


tj.  s.  bbpabtbtent  of  aabicultttbe, 

Bureau  op  Anihal  Industet, 

Washington,  I),  C,  IHcemher  31, 1895. 
SiE:  I  have  the  honor  to  transmit  herewith  for  pablication  a  "Report 
npoQ  the  Present  Knowledge  of  the  Tapeworms  of  Poaltry,"  by  Dr.  C. 
W.  Stiles,  to  which  is  appended  a  "Bibliography  of  the  Tapeworms  of 
Poultry,"  by  Albert  Hassall,  M.  R.  C,  V.  S.  The  subject  is  a  very 
important  one,  both  from  practical  and  scientific  poiuta  of  view.  Our 
knowledge  of  the  parasites  of  jMiiiltry  is  iu  a  very  unsatisfactory  condi- 
tion, and  the  contributions  to  it  are  so  scattered  through  the  literature 
of  the  world  that  they  are  not  available  to  the  greater  part  of  those 
engaged  in  the  investigation  of  this  and  allied  subjects.  The  work  of 
Drs.  Stiles  and  Hassall  is  well  done,  and  will  not  only  prove  of  imme- 
diate value  to  poultrymen  but  it  must  long  stand  as  a  foundation  for 
other  scientific  investigations. 

Very  respectfully,  1>.  E,  Sai^mon, 

Okie/  of  Bureau, 
Hon,  J.  Sterldjo  Moston, 

Secretary  of  Agricttlture. 
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LEHER  OF  SUBMIHAL 


TJ.  S.  Department  of  Agbicultube, 

Bureau  of  Animal  Industry, 

Zoological  Labobatobt, 
Wajshington,  J).  C,  I>ecember  17, 1895. 
Sir:  I  liave  the  houor  to  aabinit  herewith  for  pubheation  a  "Report 
upon  the  Present  Kuowledge  of  the  Tapeworms  of  Poultry,"  prepared 
by  myself,  and  a  "  Bibliography  of  the  Tapeworms  of  Poultry,"  pre- 
pared by  Albert  Hassall.  The  present  rei)ort  was  saggested  by 
requests  for  information  coming  from  officers  of  experiment  stations 
and  otherH  engaged  in  iuvestigatlng  ihe  diseases  of  poultry.  The 
drawings  to  be  used  in  illustrating  the  report  were  made  by  Mr. 
WilUam  S.  D,  Haines. 

Bespeetfully,  yonrs, 

Oh.  Wabdell  Stiles, 
Zoologist,  Bureau  of  Animal  Industrt/. 
Dr.  D.  E.  Salmon, 

Chief,  Bureau  of  Animal  Indttstry. 
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TAPEWORMS  OF  POULTRY. 


REPORT  UPON  THE    PRESENT  KNOWLEDGE  OF  THE  TAPE- 
WORMS OF  POULTRY. 


By  I'H.  W*iti>EU.  Stilkb. 


GENERAL   DISCUSSION. 

It  has  been  known  for  years  that  tapeworms  infest  domesticated 
poultry,  and  tliat  in  some  cases  tbey  canse  serious  epizootics  among 
fowls.  The  outbreaks  thus  far  recorded  have  occurred  chiefly  in 
Enroiic,  and  as  a  natural  outcome  almost  the  entire  work  which  has 
been  published  on  these  parasites  is  the  result  of  European  investiga- 
tions. The  literature  ujion  the  subject  is  accordingly  in  Latin,  German, 
French,  Danish,  Italian,  etc.,  while  in  the  English  language  we  have 
only  a  few  short  notices  couceming  these  worms.  Generic  aud  speciflo 
diagnose.s  of  the  parasites  of  this  group  are  almost  unknowu  articles  in 
the  English  language,  while  as  yet  we  have  absolutely  no  reliable  data 
as  to  how  many  species  of  tapeworms  are  found  in  American  poultry. 

Several  outbreaks  of  tapeworm  disease  have  been  noticed  in  fowls  in 
different  parts  of  the  country,  and  upon  various  occasions  specimens 
have  been  sent  to  this  Bureau  for  identification.  As  Dr.  Moore  (1895)' 
has  lecently  called  attention  to  this  disease,  and  as  we  shall  probably  hear 
of  its  existence  in  various  parts  of  the  couTitry,  it  may  be  well  to  state 
at  this  time  what  is  known  regarding  the  tapeworms  of  domesticated 
fowls  aud,  in  response  to  several  requests  from  experiment  stations,  to 
give  the  generic  and  specific  diagnoses  as  they  at  present  stand. 

The  following  table  shows  33  species  which  have  been  recorded  for 
poultry,  but  several  of  tliese  are  doubtful,  aud  probably  several  forms 
appear  in  the  list  more  than  once,  under  different  names.  Besides  the 
forms  given,  one  or  two  other  forms  have  been  recorded,  but  can  be 
ignored  for  the  present.  A  square  li  signihes  that  the  parasite  is 
recortled  only  ft'Om  poultry;  a  cross  <  that  it  occurs  in  wild  birds,  but 
probably  not  in  poultry;  the  double  cross  r  signifies  that  the  parasite 
is  recorded  both  in  poultry  and  in  wild  birds. 

'Thedatea  Id  parontli«seB  rvfur  to  tbo  .irtiules  cited  in  the  bibliograpbj-,  p.81-SS. 
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Fix)m  this  table  it  will  be  noticed  that  6  different  tapeworms  have 
been  recorded  fruiu  pigeons,  2  from  turkeys,  11  from  chickens,  3  from 
Bwaiis,  7  from  geese,  Ifi  from  dacks,  and  1  from  ostriches;  1  form  has 
been  recorded  as  common  to  pigeons,  chickens,  and  ducks;  5  forms  as 
common  to  ducks  and  geese;  1  form  as  common  to  geese  and  swans;  1 
as  common  to  pigeons  and  ducks,  and  1  as  common  to  pigeons  and 
chickens.  Tliese  statistics  are  based  upon  the  suppositions  that  all  the 
parasites  mentioned  are  good  species,  and  tbat  the  specific  determina- 
tions of  the  parasites  were  correct.     A  comparison  of  the  original  types 


-would,  however,  uudoubtedly  show  that  both  of  these  Bappositioas  are 
incorrect,  for  many  of  the  Bi>ecies  are  very  poorly  described,  and  have 
been  established  npoii  very  limited  material. 
Many  «f  the  speaific  (liuguosM  «Kiiititig  to-da;  are  almost  worthless,  some  of  tbe 

Bpeciea  Test  upon  veryneakcbaractereaiKlniuatuDdoubtedly  full,  nbile  the  Hynonjmy 
and  proper  names  of  the  groap  need  thorough  reviaion.  It  would  be  bai:ardoiia  to 
make  any  radical  changes  in  the  aysteiii  at  present,  iu  fact,  I  do  not  believe  this 
should  be  done  trnlew  the  worker  has  a  large  »eri«s  of  specimens,  with  types,  if  pos- 
sible, before  faim. 

LIFE   HIST OBY  AMD    SOURCE    OF  INFECTION. 

Fortunately  the  life  history  of  a  namber  of  forms  is  known.  So  far 
as  yet  worked  out,  the  larval  stage  is  in  every  case  a  cysticercoid  und 
lives  in  some  invertebrate  (snail,  insect,  cmstacean,  or  worm).  A  gliiitce 
at  the  above  table  and  the  remarks  under  each  Rpecitlc  diaguosi^  will 
show  the  source  of  infection  (mterniediate  hosts)  bo  far  as  known  or 
supposed.  There  are  no  grounds  for  believing  that  iioultry  can  become 
infected  with  tapeworms  directly  from  the  eggs  contained  in  the 
droppings. 

The  life  history  of  these  worms  agrees  with  tlie  life  history  of  other 
tapeworms;  the  ova  of  the  parasites  are  voided  with  the  excrement 
and  are  swallowed  by  an  intermediate  host;  the  six-hooked  embryo 
(known  as  an  oncosphere)  contained  within  the  eggshell  then  bores  its 
way  from  the  intestine  into  the  body  ciwity  of  the  intermediate  host  (a 
worm,  snail,  crustacean,  or  insect)  aud  develops  into  a  laival  form 
(known  in  this  citse  as  a  cysticercoid).  This  larva  develops  into  an 
adult  worm  when  swallowed  by  a  chicken,  duck,  goose,  etc. 

The  known  or  supposed  life  history  has  been  based  upon  four  differeut  ujelliods 
of  work,  i.e. — 

1.  EzpeTimental  infectiun  of  the  fowls  by  feeding  to  them  known  larvRl  stages 
found  in  invertebrates,  and  thus  raising  the  atlnlt  stage. 

2.  Experimental  infection  of  invertebrates  by  feeding  to  tliem  the  eggs  of  tape- 
wonne  found  iu  birds,  and  thna  raising  the  larval  stnge. 

3.  Comparison  of  the  hooks  upon  t)ie  heads  of  adult  tapeworms  of  birds  with  the 
hooks  of  larva;  found  in  invertebrates,  unci  thuu  associating  the  young  and  the  old 
eUges. 

4.  Wild  speculation  as  to  the  intermediate  hosts,  based  upon  negative  rcHults  and 
totally  devoid  of  any  scientific  foundation. 

Of  these  four  methods  of  work  the  firat  two  give  positive  proof  of  the  life  history 
when  the  experiments  are  successful ;  the  third  gives  a  probability  to  the  statements, 
but  not  a  proof;  the  less  said  about  the  fourth  method  the  better. 

The  following  are  the  data  we  have  at  present  regarding  tlie  life 
history : 

1.  Experimental  infection  of  fowls  with  larric  found  in  invertebrates. 
Darainea  proglollinii'  of  chickens.— Grossi  &  Rovelli  (188X,  ISSOAflSS'i)  fed  the 

'  There  are  as  yet  but  few  popular  names  for  the  various  poultry  tapeworms. 
Several  new  popular  names  are  introdiiccd  in  the  second  part  of  this  paper,  but  for 
the  sake  of  exactness  and  brevity  it  is  necessary  tu  introduce  the  scicutilic  names  in 


12 

eggb  (PI.  XV,  Rg.  IHH)  at  tb:a  tapeirorm  (PI.  XV,  ftg.  194)  to  slagi  (Limax),  and 
raiaol  the  larval  stage  (PI.  XVI,  figs.  19»-202)  iu  twenty  daya.  Slugs  eautaining 
tlieae  tarviv  were  then  fed  to  chif  kena,  aud  within  eight  daya  the  four  aegmenta  nere 
funni^d.  There  cuu,  therefore,  he  no  qiieation  that  chickens  become  infected  with 
this  t:ipeworni  Li.v  eating  slugs. 

EchiHocolyle  BoHaeUri  of  diicka. — SniB.Il  freah-water  crnetaceana  (Cjppr«»  otnerea)' 
CDiitaining  a  very  characteristic  larval  tapeworm  (PI.  XIX,  fig.  261)  were  fed  to  a 
domeattciLtea  dock  by  Soeaeter  (189LA.-B,  1892).  The  dnck  waa  afterwards  killed 
and  foand  to  be  infested  with  tapewonna  pouoMing  the  eanie  cbaracteriatio  head 
(PI.  XIX,  figa.  247-248).  The  life  hiatorj  of  this  form  mast  therefore  be  looked  upon 
as  experimentall;  demonstrated. 

2.  Experimental  infection  of  invertebrates  by  feeding  the  eggs  of  ii  vtan 
tapeicorma: 

Darainea  progtottina  of  chickens. — This  case  has  been  diacDssed  above. 

Drepanidoliniia  aiiatiaa  of  ducks. — Schmidt  (1^94)  has  TeceDtly  denionstrnted  the 
life  history  of  this  worm  in  a  msDner  which  places  the  auurco  of  infuction  beyond 
qiieetioii.  He  fed  Inrge  quantitiea  of  tapeworm  eggs  to  fresh-water  i^rustaceana 
{Cffiirii  omla^)  and  thus  raised  the  larval  form  (PI.  IX,  fig.  110).  In  aiimmertheae 
Inrvw  developed  in  two  weeks,  but  in  winter  they  required  over  five  weeks  for 
their  ilevetopnteot,  the  diHeTcnce  in  time  being  sttributed  to  the  difference  lu  the 
temperature.  Tlie  name  larval  form  is  deacribeil  by  Mriizek  (1S911  also  ttom  two 
other  mussel  craba,  i.  e.,  Cuprit  incunaru^Bs '  aud  Cgprii  cotnpretta '  (=:  CgpHa  ophlhat- 
mica  nccordiug  to  Moniez). 

3.  CompariavH  of  the  hooks  vpon  the  heads  of  the  adult  tapeworms  %k 
birds  icith  the  hooks  of  larvir  found  in  invertebrates,  and  ihns  associatiitg 
the  young  and  old  stages. 

Tilts  method  of  explaiuiug  the  life  history  does  not  furuiah  the  data 
which  are  demanded  iu  science  of  to-day,  although  it  shows  what  the 
protiable  life  history  is. 

Davainea  Ittragona  of  chl ok ena.— Plana  (1881,  1882)  found  two  larva.  (PI,  XVIU, 
figs.  :J28~229)  iusmiilsuf  thegenuaiZGlij:,  which  he  associated  with  this  chicken  tape- 
worm (PI.  XVII,  tiga.  210-227,  PI.  XVIII,  figs.  231-235). 

DUyranolimia  coiobuIo  of  ducks.— Mriizek  (1890)  found  lorvte  (PI.  Ill,  llg.  25)  in 
fiesh-wntur  mnseel  crabs  {Cyprii  ovum  and  Cypria  ophlhalmica  (Cyprit  corapraia); 
Rosscter  (1890)  found  a  cysticercoid  in  Cyptii  ciMerea,  and  Moniez  (1891)  in  Cgpria 
ophlhalmica  and  Candona  aandida,  which  the  three  respective  authors  hare  associated 
with  1).  eoronnla  of  ducks. 

Dicranotaiiia  aphenwiilet  of  chickens.— Grasai  &  Rovelli  (1889A,  1892)  claim  to  have 
found  cyalicerooids  (PI.  IV,  fig.  40)  in  earthworms  {AUoboph«ra  fatida)  which  they 
associate  with  this  species  of  tapeworm  (Fl.  IV,  liga.  37-38). 

Drtpaaidolania  fasciata  of  geeae. — Mrtizok  (1890,  1891)  c]a8sifle<l  a  cyaticercold 
(PI.  VI,  figs.  67-70)  found  in  frcsb-watcr  ci-uataceana  (PI.  VI,  fig.  67)  {Cgclop»  agilii) 
as  the  larva  of  this  cestode  (PI.  V,  figs.  56-G(i). 

Drepanidotcenia  gracili*  of  ducks  and  geese.- Cysticercoids  (PI.  VIII,  ligs.  94-99) 
found  ill  freah-wftter  mussel  crabs  (Candona  rottrata  by  Scott,  1891, -p.  314;  Cgprit 
oompraisa  by  Mrd/ek,  1891 ;  Cydopi  viridla  by  Mr:i/.ek,  1891,  iind  Cypria  ophlJialmiea 
by  Moniez,  1891,  p.  26)  and  iu  copepods  {Cyclopa  sp.  t)  by  Schmidt,  1894,  are  looked 
upon  OB  the  \itval  stage  of  this  parasite  (PI.  VII,  80-85). 

'There  are  no  popular  names  for  the  numerous  different  hpecies  of  small  fresh-water 
crustaceauB.  The  popular  name  mmael  crahi  is  used  for  the  Otlracada  (Csprit.  Cnn- 
dona,  etc),  tnater  fieat  for  Daphnia;  loinpoih  for  the  Coprpvda  (Cgelopt,  PI.  VI,  fig. 
67;  PI.  XI,  tig.  130);  Jlea  crabi  for  Gammarm, 
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DrtpaMldotixnia  nfitndiindiformii  of  chickens  and  duoki. — Gtmu  &  RoveUi  (18S9A, 
p.  404;  1892)  stato  that  the  Urva  (PI.  XV,  Rg.  191)  of  this  parasite  (PI.  XIV,  figa.  173, 
178)  is  foniid  in  the  house  By. 

DrepaHidotiatia  letigera  (PI.  XIII,  fig.  154)  of  geese.— lufection  attribnted  by  von 
LuiBtow(1892B,p.  503),  to  aoTStioerooid  fonnd  by  Bchmeil  iDnopepodatCyelopthreti- 
eavdatug). 

DrepanidoUmia  ntutoia  (Pli  X,  fig.  118)  of  daoks  and  geese.— Supposed  to  develop 
from  cyatioercoids  (PI.  XI,  tigs.  130,  135)  found  in  dea  crabs  {Gammartu  puiex)  by 
Hnniano  (1889,  pp.  1-7;  in  copepods  {Csclop$  tiridU,  C.  agilU,  and  C.  huiidyttu)  by 
Mni^ek. 

Drepanidoltftiia  tenuirottrit  of  geese, — Supposed  larval  stage  (PI.  XIV,  figs.  IK, 
168)  was  fonnd  in  flea  crabs  (Gamma™*  pulex)  by  Hamsnn  (1889,  pp.  7-9)  and  von 
LiiistoiT  (1892A,  p.  338);  and  in  capepoie  (Cyelopt  agtlii  and  C.  puldietlu*  by  Mr^elc 
1891). 

TLu8,  chickenB  are  kaown  to  become  infected  with  one  tapeworm 
through  eating  slugs  {Limax).  They  are  supposed  to  become  infected 
wit))  a  second  through  eating  snails  {Helix) ;  by  a  third  through  eating 
flies,  and  by  a  fourth  through  eating  earthworms. 

Ducks  are  Jcjiown,  to  become  infected  with  two  worms  through  swal- 
loiriiig  fresh-water  crnataceaus,  and  are  supposed  to  become  infected 
with  three  other  tapeworms  in  the  same  way;  another  tapeworm  Is 
supposed  to  be  transmitted  to  them  through  flies. 

Geese  are  supposed  to  become  infected  with  five  species  of  tapeworms 
by  swallowing  Hmull  fresh-water  crustaceans. 

Kothing  is  known  in  regard  to  the  source  of  infection  of  the  tape- 
worms of  pigeons  and  turkeys,  but  investigations  in  this  field  should 
be  based  upon  the  tapeworms  of  chickens. 

THE  EELATION  OP  THE    TAPEWOBMS  OP  "WILD  BIBDS  TO  THOSE  OP 
THE  DOMESTICATED  FOWLS. 

Only  two  of  the  chicken  tapeworms  {Dr.  infundlhuliformis  and  T. 
mallem)  have  as  yet  been  recorded  for  wild  birds,  but  the  miyority  of 
the  tapeworms  fonnd  in  the  domesticated  ducks  and  geese  are  also 
recorded  from  closely  allied  wild  birds;  besides  these  forms,  however, 
many  species  have  been  described  in  wild  birds  which  are  not  known  to 
occur  in  the  domesticated  fowls.  (See  cliiut  at  end  of  text.)  This  ren- 
ders the  economic  side  of  the  question  of  avian  cestodes  extremely  com- 
plicated and  demands  a  thorough  study  of  the  jiarasites  of  wild  birds 
in  connection  with  those  of  our  domesticated  fowls. 

SYMPTOMS   AND   PATHOLOGY. 

From  a  standpoint  of  symptomatology,  practically  nothing  is  known 
upon  this  subject.  In  general,  however,  it  may  be  stated  that  aquatic 
birds  are  less  affected  by  the  presence  of  tapeworms  than  land  birds; 
that  young  birds  sufi'er  more  than  old  birds;  and  that,  althougli  a  fowl 
may  harbor  a  small  number  of  tapeworms  without  showing  any  aiipre- 
ciable  efifects,  a  heavy  infection  injures  the  health  and  may  result  in 
death,  as  has  been  abundantly  demonstrated  by  epidemics  observed  in 
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diflereut  parte  of  tbu  vorld.  It  has  also  been  iioticed  that  poaltry  are 
more  severely  infested  in  wet  years  than  in  dry  years,  and  the  general 
application  may  be  made  that  jwaltry  kept  in  damp  places  will  be  more 
heavily  infested  than  fowls  kept  in  dry  places.  All  of  these  statements 
are  general  principles  of  parasitology. 
ZtlrQ  (1882,  p.  17)  gives  the  symptoms  as  follows: 

If  aameroQB  tapewonua  ore  preaent  in  tiia  intestine  of  ;oQDg  or  old  fowla  ft  mon 
or  lew  extensive  inteatinal  otarrti  develops,  correepondiDg  to  tbe  greatei  or  leM 
number  of  parasiten  present. 

The  intentinal  oatarrh  ahowB  itself,  eapecisll;  in  obiokena  aai  geeae,  aa  follows: 
Tbe  sick  animola  become  emaoiftted,  altbougb  tbe  appetite  ia  not  eiipeciftllr  dietaibed. 
At  times  the  appetite  is  even  iucreaaed.  Tbe  droppings  are  tUin,  contain  considerable 
yelloff  slime,  and  are  passed  in  small  quantities  but  at  abort  interrals.  Tbe  poultry 
raiser  mnst  direct  bis  attention  to  tbese  Ibin,  slimy,  and  often  bloody  droppings,  for 
if  any  treatment  against  tbe  tapeworms  is  to  be  undertaken,  tbis  muat  be  done  as 
•arly  a*  possible.  In  observing  tbe  dt«pp)Dgs  it  sboold  be  noticed  wbetber  tape- 
worm segments  or  eggs  are  present.  Tbe  eggs  can  be  seen,  of  oonrse,  only  witb  tbe 
microscope. 

After  a  time  otber  symptoms  develop.  Tbe  sick  animals  become  dull  and  listless, 
remain  apart  from  tbe  test  of  the  flock — the  featben  ate  raffled  and  tUe  wings  drop, 
the  appetite  is  lost  and  the  birds  allow  tbMaeelvea  to  be  easily  caDght.  Although  it 
was  stated  that  in  the  beginning  of  tbe  trouble  tbe  appetite  is  not  disturbed,  tbe 
sick  animals  develop  an  intense  thirst  for  cold  water.  When  it  rains  they  run  under 
the  eavea  in  order  to  catcb  water,  and  in  winter  are  eager  for  ice  water. 

At  reaiLng  tbis  some  experienced  ponltry  raisers  will  probably  reply  that  many 
chickens  which  are  not  aick  are  fund  of  very  cotil  wat«r.  Tbe  droppings  arti  also 
thicker  or  thinner  according  to  the  food.  Both  of  these  faets  are  known  to  me 
(Zlirn).  At  the  same  time  I  look  with  snapicion  of  tapeworms  upon  evnry  chicken 
which  shows  an  especial  thirst  for  cold  water;  and  as  for  the  droppings,  the  fowls 
infected  with  tapeworms  have  droppings  mixed  with  mncus  and  blood,  and  pass 
their  excrements  much  ofteuer  thuu  otber  fowls  ilo. 

Tbe  intestinal  catarrh  ofteu  ends  fatally. 

Upon  post-tnortem  tbe  body  is  seen  to  be  thin  and  antemic.  Tbe  intestine  gener- 
ally contains  no  food,  tbe  mucosa  is  soft  and  liyperiemic  and  covered  with  reddish 
yellow,  more  or  less  thick,  purulent  mucus.  According  to  1 1 ert wig  epileptic  attucka 
are  frequently  noticed  iu  ohickeus  alfected  witb  intestinal  worms. 

The  diagnosis  by  symptoms  seems  to  me  very  uncertain,  and  although 
tbe  symptoms  described  by  Zilru  serve  as  an  indication  of  tbe  disease, 
they  can  not  be  taken  as  proof.  The  diagnosis  by  hunting  in  the  drop- 
pings for  segments  of  tbe  parasite  is  less  satisfactory  than  M'ould  be 
supposed,  for  it  is  not  rare  to  find  chickens  badly  infested  with  tape- 
worms when  it  has  been  impossible  to  discover  segmente  in  tbe  manure. 
This  method  is  rendered  doubly  uncertain  because  the  i«lor  of  the  seg- 
ments is  about  the  same  aa  the  mine  iu  the  ftcces.  Microscopic  exami- 
nation of  the  f^ces  for  eggs  ia  quite  a  certain  though  not  positive 
method  for  diagnosis  of  tapeworm  disease  of  poultry,  but  it  is  thor- 
oughly impracticable  for  the  farmer  to  attempt  it.  The  beat  method 
for  the  fanner  to  follow  is  to  kill  one  of  the  sick  chickens,  when  he  sus- 
pects tapeworms,  and  to  cut  out  the  intestine;  he  should  then  open 
the  intestinal  tract  from  the  gizzard  to  the  anus,  in  a  bowi  of  warm 
water,  and  look  for  tbe  parasites. 
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At  least  ODe  species  of  tapeworm  {Davainea  teiragona)  causes  a 
serious  uodular  disease  in  the  intestlDe  of  chickens  which  upou  super- 
ficial examiDatioa  may  easily  be  mistaken  for  tuberculosis.  This  disease 
was  probably  first  published  by  Eivolta  &  Del  Prato  (1880  or  1881 !}.  It 
was  afterwards  described  by  Piaua  (1882)  as  occurring  in  chickens  in 
Italy,  and  quite  recently  Moore  (1896)  lias  recorded  it  in  this  country. 
The  following  is  extracted  from  Moore'»  article  on  the  subject: 

Id  thesptlog  of  1894,  a  fowl  {Galltu  doMealioua)  died  at  the  experitoent  station  of 
this  BnreuD  with  a  diaesBe  characterized  liy  nodules  or  tnbercl«-l)ke  bodi«B  in  the 
iDtestinal  wall.  Upon  closer  inspeotion  the  laafona  were  foDiid  to  be  in  the  eub- 
seTons  and  mnaonUr  coats,  and  not,  to  any  appreciable  extent  at  leaat,  in  the  glands, 
la  the  intestinal  contents  tbere  was  a  large  unmber  of  small  tapeworins,  many  of 
which  were  flimly  attached  to  the  mnoosa.  Later  in  the  season  abont  tweoty  fowls 
from  the  same  flook  were  need  for  experimental  purposes,  and  npon  post-mortem 
examination  were  fonnd  to  be  more  ot  less  affected  with  this  disease.  In  addition  to 
these,  one  of  fonr  fowls  which  were  examined  from  »  flock  of  poultry  on  a  farm 
adjoining  the  experiment  station  was  found  to  be  infested  with  tapeworms  and  the 
intestinal  wall  stndded  with  nodules.  A  fowl  received  from  Newbem,  N.  C,  and  one 
from  Taoketts  Hills,  Va.,  were  similaTly  affected. 

AlthoDgh  bat  one  fatal  case  came  nuder  mj  obseiration,  the  extent  of  the  lesions 
in  BOToral  of  the  fowls  examined  indicated  that  sooner  or  later  many  of  them  would 
midoabtedly  have  snccnmbed  to  this  disease.  The  close  resemblance  of  the  nodules 
to  tubercles  renders  neoewary  a  somewhat  detailed  description  of  the  lesions  and  of 
the  means  by  which  this  disease  can  be  readily  differentiated  from  tuberculosis 
without  the  aid  of  laboratory  facilities. 

DftoriptioK  nf  tht  diiMm.-'Tbe  fowl  which  died  apparently  from  this  disease  was 
much  emaciated,  and  the  lesions  were  restricted  to  the  intestinal  wall.  In  the 
fowls  used  for  other  purposes,  there  were  no  observable  symptoms  by  which  the 
nodular  affection  oouldbe  detected  prior  to  post-mortem  examination.  Diphtheria 
was  the  Immediate  cause  of  death  of  the  fowls  from  Korth  Carolina  and  Virginia. 
All  of  the  fowls  examined,  affected  with  this  disease,  were  from  one  to  three  years  old. 

The  nodules  were  invariably  more  numerous  in  the  lowest  third  of  the  small 
intestine.  They  occasionally  appeared,  however,  in  small  nambers  in  both  the 
duodenom  and  colon.  The  larger  and  to  all  appearances  older  nodules  were  found 
in  the  ileum  neai  the  oteca. 

In  the  badly  affected  portion  the  nodules  gave  the  appearance  of  closely  set 
protuberances,  varying  in  size  from  barely  perceptible  areait  of  elcivatiuu  to  bodies 
4™"  (i  inch)  in  diameter.  In  some  instances  tbey  appeared  to  overlap  one  another. 
When  separated  by  a  baud  of  norroul  (issue  they  witrs  round  or  somewhat  lenticular 
in  form.  In  the  latter  case  the  long  diameter  was  naoally  transverse  to  the  long  axis 
of  the  intestine.  The  larger  nodules  were  of  a  paltt  or  dark  yellowish  color  vbUe 
the  smaller  ones  varied  in  shade  from  the  more  highly  colored  areas  to  the  neutral 
gray  of  the  normal  serosa.  To  the  touch  they  gave  the  sensation  that  would  bo 
expected  if  the  subserous  aud  muscular  coats  were  closely  studded  with  small,  oval, 
solid  bodies.  The  mucosa  presented  similar  elevations.  Attached  to  the  mucosa 
over  the  nodules  were  a  number  of  tapeworms.  There  were  also  in  the  more 
advanced  coses  a  variable  number  of  small  (0.5  to  1™"')  areas  over  the  larger  nodules 
iu  which  the  mucosa  had  sloughed,  leaving  small  ulcerated  depressions. 

The  larger  nodules  contained  a  greenish  yellow,  uecrotic  substance  which  appeared 
in  the  advanced  stages  as  a,  sequestrum  with  a  roughened  surface.  On  section  it  has 
a  glistening,  homogenous  appearauce.  Surrounding  the  necrotic  anbetaure  was  a 
thin  layer  of  infiltrated  tissue.  The  smaller  nodules  contained  a  more  pnruleut- 
like  BubstAiice  and  the  smallest  appeared  to  the  naked  eye  as  areas  of  inliltration. 
Sections  of  the  affected  intestine  showed  upon  microscopic  examination  that  the 
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lieadBofthotapawomiB  had  penetrated  the  ninoons  mombrane  and  were  Bitnal«d  in 
different  layeni  of  tlie  iutsatinal  wall.  TLey  were  frec^uently  obaerved  betne«n  the 
villi.  Ah  would  be  expected  the  heoda  were  not  readilj-  detected  in  the  necrotic 
massea  c'ontaiDed  in  the  larger  nodules,  but  were  almost  invariably  seen  in  the 
Bmalicr  ones.  In  a  few  aecttons  the  tapeworm  could  be  traced  throngh  tbo  mucoaa 
to  the  nodnlein  the  mosc alar  tissue  in  which  its  head  appeared.  In  tbeearlierstage 
of  the  uodalar  development  there  is  a  cell  infiltration  abont  the  head  of  the  womi. 
Tbia  pri)cuss  continues  until  the  infiltrated  tiasne  reaches  a  considerable  size. 

Tbe  woTma  attached  to  the  mucosa  were  nenally  amall.  A  larger  form  woa  com- 
monly foond  in  the  intestinal  contents.  Although  macrosoopically  they  appeared 
to  bo  different,  Dr.  Stiles  found  that  they  were  presamably  of  the  same  apeoies. 

It  appears  from  the  literature  that  this  diaaase  baa  not  heretofore  been  demon- 
strated in  America.  In  1881,  Piano,  described  a  disease  of  fowls  in  Italy,  due  to  tbe 
presence  of  Jimla  bothrioplitii.  His  article,  however,  deals  more  with  the  anatomy 
and  elassLfioalioaof  tbe  infeatitig  eestode  than  with  the  character  of  the  lesions  it  pro- 
duced. As  he  illnstrates  the  nodules  and  heads  of  tapeworms  in  the  inteatinal  wall 
there  can  be  no  doubt  of  tbe  similarity  of  the  lesions  to  those  in  tbe  disease  here 
described.  Although,  fowls  and  birds  are  not  infrequently  infested  with  tapeworms, 
the  lesions  produced  by  these  parasites  are,  with  the  exception  indicated  aboTe,  said 
to  be  more  or  less  catarrhal  in  natnre. 

Economic  importance. — Tbe  importance  of  this  disease  is  much  greater  than  It  at 
first  appears,  aa  the  close  resemblance  of  the  nodules  to  those  of  tuberculosis  renders 
It  of  much  significance  from  a  differential  standpoint.  As  tbe  intestines  are  stated 
to  be  f^quently  the  seat  of  tbe  specilio  lesions  of  tubercnioaia  in  fowls,  it  is  of  the 
greatest  importance  that  a  thorough  examinntion  be  made  before  a  posiClve  diagnobia 
is  prononnced.  There  are  already  several  statements  concemiog  the  presence  of 
tuberculosis  in  fowls  in  which  the  data  given  are  not  aufflcient  to  differentiate  the 
disease  from  tbo  one  here  described,  A  somewhat  aiialagous  disease  of  sheep ' 
oaiised  by  a  uematoid  (CEgophagottOTna  oofiimftianMin  Curtice)  has  led  to  tbedeliherate 
destruction  of  many  animals,  the  owners  believing  that  tuberculosis  was  being 
eliniiuated  from  tbeir  flocks.  As  tbe  inqnlry  iuto  the  cause  of  poultry  diseases 
becomes  more  general,  it  is  probable  that  this  affection  will  bo  occasionally  encoitn- 
tered,  and  unless  its  natnre  is  recognized  it  may  in  some  instances,  li he  tbe  sheep 
diseiise,  lead  to  an  unwarranted  destruction  of  property. 

Ill  addition  to  its  importance  in  differentiating  tuborcnlosis  it  is  in  itself  a  maladv 
worthy  of  careful  attention.  The  fact  that  it  has  already  appeared  in  two  flocks  In 
tbe  District  of  Columbia  and  also  in  the  States  of  North  Curolina  and  Virginia, 
shows  that  the  infesting  eestode  is  q»it«  widely  distributed  in  this  country.  It  is 
hi;;h1.v  probable  that  the  total  loss  it  occasions  both  from  deaths  and  from  thoshriuk- 
agu  of  poultry  products,  due  to  tbe  chronic  course  of  the  disease  it  produces,  is  very 

DiaguoiU. — Tnborculosia  is,  aa  before  stated,  tbe  only  known  disease  for  which 
this  affection  is  liable  to  bo  mistaken,  and  it  is  of  much  importance  that  the  two 
diseases  abould  not  be  confounded.  Tbe  diagnosis  has  not  in  ray  experience  been 
dilUcult,  as  in  every  case  the  attached  tapeworms  were  readily  detected  upon  a  close 
examination  of  tbe  intestinal  contents,  or  of  tbo  mucous  membrane  of  tbe  infected 
portion  of  the  inteHtine.  However,  tbe  worms  iiro  quite  small  and  could  easily  be 
overluotced  in  a  hurried  or  curHory  examination.  In  case  of  doubt,  if  the  affected 
intestine  is  opened  and  tbe  mucous  surface  washed  carefully  in  a  gentle  stream  of 
water,  the  small  worms  will  be  observed  banging  to  tbe  mucous  membraDo.  This 
discovery,  in  the  absence  of  lesions  in  the  livur  or  other  organs,  would  warrant  the 

'  Animal  parasites  of  sheep,  Bureaa  of  Animal  Indastry,  Department  of  Agricnl- 
ture,  1890,  p.  IK. 


diagnoais  of  the  tftpowoTm  diseaae.  AlthoDgh  mnoh  ia  written  oouceming  tnlierou- 
ItMis  in  fowls,  BBpecially  ia  Europe,  the  iuvMtigations  of  poultry  diseases  b;  this 
Boifian  have  thoa  fai  ahowu  that  it  is  not  common  among  fowla  in  this  country. 

TAPEWOEM-INPEOTED  FOWLS   AS  POOD. 

None  of  the  tapeworms  of  birds  are  transmissible  to  man  in  any  st^e 
of  their  development,  and  the  presence  of  tapeworms  in  the  intestine 
of  fowls  does  not  in  itself  warrant  the  eondemoatiou  of  their  bodies  as 
ao  article  of  food. 

PBETBNTION. 

From  the  natare  of  the  intermediate  hosts  (fresb-water  crastaceaiiK) 
of  the  tapewonns  of  aquatic  birds  it  is  evident  that  nothing  can  be 
done  to  prevent  the  introduction  of  larval  tapeworms  into  ducks  and 
geese,  if  these  animals  are  allowe«l  to  visit  ponds.  ConHning  the  ani- 
mals to  fireqaently  flushed  artificial  tanks  will,  however,  prevent  tape- 
worm infection. 

With  chickens,  the  outlook  is  somewhat  better.  An  extermination 
of  slags  will  iasnre  immunity  against  Davainea  progtotUnaf  bat  no  pre- 
cise directions  can  be  given  to  prevent  chickens  fi:om  becoming  infected 
with  other  tapeworms  antil  the  life  history  of  these  parasites  is  better 
understood.  It  will  be  well,  however,  to  keep  chickens  housed  in  the 
morning  ontil  the  sun  is  well  up  and  the  ground  is  dry,  for  they  will 
thaa  be  less  likely  to  meet  with  the  sapposable  intermediate  hosts  of 
other  worms. 

Absolutely  nothing  can  be  done  at  present  looking  to  a  prevention 
of  the  transmission  of  tapeworms  of  wild  birds  to  the  domesticated 
ibwls  through  known  or  unknown  intermediate  hosts,  except  to  prevent 
tlie  domesticated  ducks,  geese,  etc,  from  visiting  ponds. 

There  is,  however,  considerable  outlook  for  improvement  if  different 
kinds  of  fowls  are  alternated  in  succeeding  years  upon  the  same  ground, 
or  if  the  runs  and  yards  of  fowls  are  occasionally  changed.  From 
the  table  (p.  10)  it  will  be  seen  that  thus  far  none  of  the  tapeworms  of 
chickens  are  known  to  occur  in  turkeys.  Whether  this  immunity  of 
chickens  te  turkey  worms  and  turkeys  to  chicken  worms  is  real  or 
apparent,  however,  is  yet  to  be  scientiflcally  determined.  Should 
it  prove  to  be  real,  then  an  alternation  of  flocks  of  turkeys  and  chick- 
ens in  different  years  wUl  probably  insure  practical  immunity  of  both 
birds  &om  any  serious  outbreaks  of  tapeworm  disease.  If,  however, 
turkeys,  or  chickens,  as  the  case  may  be,  are  raised  ui>on  the  same 
grounds  year  after  year,  it  is  only  natural  that  those  grounds  should 
become  thoroughly  infested  with  the  larval  stages  of  tapeworms  and  that 
firesh  outbreaks  of  tapeworm  disease  should  appear  from  time  to  time. 

Alternating  flocks  of  geese  and  ducks  promise  similar  but  less  satis- 
&ctory  results. 

The  safest  plan  to  prevent  the  spread  of  poultry  worms  would  be  to 
destroy  the  manure  lirom  infected  fowls.  U  000  U  not  wilting  to  do 
1U«2— No.  12 3 
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this,  however,  because  of  its  commercial  value,  he  should  at  least  take 
Btei>s  to  prevent  farther  iotectiou  from  it.  If  the  sick  chickeus  are  cod- 
fined  to  a  comparatively  small  space  their  droppings  cau  easily  be  col- 
lected and  placed  in  a  strong  barrel,  to  which  the  ac«ess  of  snails,  sings, 
worms,  etc.,  should  be  gnarded  against.  It  is  not  known  how  long  the 
c^gs  of  poidtry  tapewonns  will  live,  but  it  secuis  very  donbtfhl  to  me 
whether  tliey  could  live  many  months  in  such  a  barrel  if  phiced  in  a  dry 
spot.  It  seems  almost  certain  that  they  could  not  live  thrpugli  the  win- 
ter. The  temperature  required  to  kill  the  eggs  has  likewise  not  yet 
been  determiued,  but  probably  5(P  C.  to  eO^  C.  {12li*=  F.  to  140o  F.)  would 
suffice.  Sulphuric  acid  (10  per  c«Dt)  or  ({uick  Ume  is  au  excellent  dis- 
infectant for  fuices  containing  eggs  of  parasites. 

The  proper  carv  of  the  manure  from  infecU^  foicls  VI  unqiumtionably  the 
most  iviportant  preventire  measure  against  tapeworm  dUease. 

THBATMENT. 

The  treatment  of  tai>eworm  disease  iu  the  domesticated  fowls  must 
for  the  present  be  more  or  less  experimental,  as  the  records  iu  this  line 
aru  extremely  limited. 

The  first  rule  to  be  carried  out  in  all  cases  of  diseased  auimals, 
whether  chickens,  turkeys,  geese,  ducks,  or  others,  is  to  isolate  them 
from  the  rest  of  the  flock  aud  keep  them  confiued  until  they  have 
recovered.  The  second  rule  is  to  desb-oy  the  droppings  of  all  animals 
known  to  be  infected  with  parasites,  or  if  the  manure  is  needed  as  fer- 
tilizer, it  should  be  treated  in  such  a  mauuer  so  as  to  kill  the  ova. 
These  two  rules  can  be  easily  carried  out,  and  if  a  j>oultry  raiser  or  a 
stock  raiser  is  not  willing  to  set  aside  a  small  ysird  for  the  isolation  of 
the  sick  animals,  where  their  droppiugs  cau  be  easily  collected  and 
taken  care  of  every  day,  it  is  almost  useless  for  him  to  administer 
anthelmintics  to  his  fowls  or  other  animals. 

The  chief  drugs  used  against  tapeworms  are:  Extract  of  male  feni, 
tun'entine,  iMJwdered  kamala,  areca  nut,  pomegranate  root  bark,  pump- 
kin seeds,  and  sulphate  of  copper  (bluestoite). 

Areca  nut. — According  to  Ziirn,  powdered  areca  nut  is  the  best  tape- 
worm remedy  for  fowls,  but  he  calls  attention  to  the  fact  that  turkeys 
are  unfavorably  affected  by  this  medicine. 

Ziirn  iulvisea  the  administration  of  jmwdered  areca  nut  iu  doses  of  2 
to  3  grams  (=3U  to  45  grains),  mixed  with  butter  aud  made  into  pills. 

Liquid  extract  of  mate  /em  is  very  effectual  against  tapeworms. 
Hutcheon  advises  a  teasiKWnful  for  young  ostriches  three  to  four  mouths 
old,  to  a  tablespoouful  for  a  full-grown  ostrich;  it  may  be  made  into  a 
pill  with  Hour. 

Turpentine  may  be  given  to  ostriches  in  doses  of  a  desertspoonful  for 
chicks  tliree  to  four  months  old,  to  two  tablespoonsful  for  a  full-grown 
bird ;  its  action  is  much  more  edective  when  combined  with  a  porgatire, 
sach  OB  linseed  or  castor  oil.     (Hutcheon,) 
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The  Baraau  bas  leceotly  made  the  following  experimeote  npon 
chickens  to  deteriaiae  io  what  doses  turpentine  may  be  administered 
to  them  without  danger.  As  in  the  experiments  with  blueatoue  cited 
below,  a  small  rubber  tube  wa,a  inserted  throngli  the  uiouth  to  the 
crop,  and  the  medicine  forced  through  the  tube  with  a  large  bulb  pii)ette. 
This  insured  the  de^iosit  of  the  entire  dose  into  the  crop,  and  proved  to 
be  a  most  excellent  method  of  administering  the  liquid,  since  it  caused 
uo  pain  to  the  animal,  a  chickeu's  gullet  being  quite  large  and  easily 
admittiDg  a  ^-inch  (outside  measurement)  rubber  tube. 

No.  121.  Fall-grown  chicken. 

Jan.  13,  doBed  with  5™  turpentine.     Bffecte :  Sliglit  diuirhiea. 

Jan.  16,  do8«d  with  15^'^  tarpentine.  £ff«ota:  Severe  diitrrhma;  animal  Blok  and 
listless;  couiplete  recovery  iu  Uiroti  ilttyii. 

No.  122.  One-;ear-old  chiokOD. 

Jan.  13,  dosed  with  10"^  tarpentine.     Effeote:  Mudorate  diarrhaia. 

Jan.  16,  dosed  witli 35" turpentine.  Effects:  Verysevere diairbaiia;  unimal qaite 
sick  and  reftued  food;  oomplete  recovery  in  six  days. 

No.  123.  Full-grown  chicken. 

Jan.  14,  dosed  with  15"^  turpentine.     Effects :  Moderate  diarrhica. 

Jan,  16,  dosed  with  30^'  turpentine.  Effects;  Very  severe diarrhica;  animal  very 
sick  and  refnaed  food ;  complete  recovery  in  six  days. 

After  performing  these  preliminary  experiments  iu  the  laboratory  I 
requested  Dr.  Schroeder  to  treat  a  larger  number  of  fowls  at  the  Ex- 
periment Station  with  doses  of  15*='  tarpentine,  noting  the  age,  sex, 
weight,  etc.,  of  the  animals.  Of  these  experiments  he  has  handed  me 
the  following  notes: 

Each  chicken  in  the  following  tahle  received  a  dose  of  one-half  oonoe  (li-TSS"")  of 
spirits  of  turpentine  injected  thTough  a  rubber  tulle  directly  into  the  crop.  The  ox- 
perimentB  took  place  from  February  19  tu  February  25,  18SIS. 
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Thus,  out  of  32  chickeDS  dosed  with  half  aii  ounce  (about  IS"',  about 
1  tablespooDful,  about  2  dessert-spooufuls,  about  4  teaspoonfuls)  of 
Bpirits  of  turpeutine,  one  died.  In  another  case  doaed  with  SS"',  in  still 
another  dosed  with  30"°  (about  1  ounce,  or  2  tablespoonfuls)  of  tur\>en- 
tine-the  animals  were  very  aitik,  but  recovered. 

It  will  be  well,  therefore,  to  make  half  au  ounce  (about  15"°,  or  I  table- 
spooufiil]  the  maximum  dose.  As  a  safe  rule,  we  can  adopt  1  teaspoou- 
ful  (about  4"%  about  oueeighth  ou  au  ounce)  to  3  teaspoonfuls  (about 
12",  about  three-eighths  of  au  ounce)  as  the  dose  for  chickens,  the  size 
of  tlie  dose  beiug  determined  by  the  size  of  the  chicken. 

It  will  be  noticed  that  the  above  experiments  were  made  to  deter- 
mine how  much  turpentine  could  be  safely  given  to  chickens.  As 
there  was  no  outbreak  of  tapeworm  disease  among  the  fowls  used  in 
the  experiment,  no  observatioiis  could  be  made  ou  the  effects  of  the 
medicine  upou  the  tapeworms  which  occur  in  chickens.  Turpeutine  is, 
however,  one  of  the  recognized  remedies  against  tapeworms. 

Powdered  kamala. — M^gnin  states  that  very  good  results  followed  the 
use  of  this  drug,  mixed  with  the  food,  against  tapeworms  of  pheasants. 
Hutcheou  advises  for  ostrich  chicks  one  month  old  1  drachm,  two 
months  old  1|^  drachms,  three  to  four  months  old  2  drachms,  eighteen 
months  old  1  ounce,  a  full-grown  ostrich  2  drachms  more.  It  does  not 
require  to  be  mixed  with  a  purgative.  Powdered  kamala  may  be  given 
mixed  in  a  little  milk  or  water,  or  it  may  be  made  into  pills  with  a 
little  flour  and  water. 

Pumpkin  seeds. — These,  according  to  Ziim,  are  not  well  borne  by 
turkeys  and  not  always  by  chickens,  but  it  would  be  well  to  experiment 
fhrtber  with  them. 

Pomegranate  root  bark. — Very  effective  against tapewormsiu  ostriches, 
but  must  be  given  in  large  doses  and  followed  by  a  purgative.  (Hutch- 
eou). 

Sulphate  of  copper  (bluestone). — This  is  an  excellent  beuiacide  in  calves 
and  lambs  but  the  doses  for  fowls  have  not  been  determined. 

In  ttomu  Qxpurimeuts  whioli  aie  now  in  proj^reHH  I  Slave  given  60"^  of  a  solution  of 
1  ounce  BulpLate  of  uopper  to  3  pints  of  water  to  a  full-grown  ben  wlthuut  noticing 
an;  ill  effects  fruoi  the  dose.  Thirty  •"'  of  the  aamo  mixtaie  killed  a  half-grown 
Tooater  within  twenty-foat  haim.  Upon  poet-mortem  it  was  found  that  the  worma 
iu  the  intestine  were  dead.  Another  half-grown  chicken  was  dosed  with  46'^'  of  the 
same  mixture  and  bore  the  dune  very  well. 

I  am  not  prepared  to  recommend  blucHtone  for  chiokunu  at  present,  except  in  eiperi- 
mautH,  and  would  direct  attention  tu  tbo  danger  of  allowing  the  sol ntiou  to  enter  the 
windpipe,  as  a  very  small  dose  of  this  solution  will  kilt  a  fowl  if  the  medicine  reacliea 
the  reapirator;  organs.  As  a  safe  method  of  experiment.  I  have  inserted  a  thin  rob- 
ber tube  to  the  crop  (a  catheter  would  answer  ei|ually  as  well)  and  forced  the  medi- 
cine through  tbiH  tube.  Tliis  uietliod  obviates  the  danger  menliouod  and  is  borne 
very  well  liy  the  ubickens.  1  caution  again,  that  a  large  series  of  experiments  in 
this  lino  is  needed  before  bluestone  can  be  recommended  for  general  use  in  dosing 
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PerroDcito  advises  tbe  following  trentment  for  tapeworms  in  chick- 
eD8  (dose  for  one  chicken] : 

(1)  Aloes  (aoootrine  or  caballine),  I.'!  to  20  centigrams.  The  animal 
is  fasted  tlie  same  day. 

(2)  Pampkin  seeds,  40  to  50.  Administered  to  each  chicken  on  the 
second  day.    Or — 

(3)  Male  fern,  powdered,  100  grams.     Mixed  in  bran. 

All  of  the  above  medicines  should  be  i>rocnred  as  fresh  as  possible. 
Alany  failures  in  treating  for  tapeworms  are  due  to  tlie  fact  that  old 
drags  Lave  been  used  which  had  lost  theiranthelmintic  properties. 
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CLASSIFICATION. 

Part  II  contains  the  descriptions  of  the  tapeworms  fonud  in  poultry 
and  a  discussion  of  the  different  species,  and  it  la  placed  for  tbe  most 
part  in  fine  type  because  of  its  rather  technical  natore.  There  are, 
however, »  number  of  points  mentioneil  under  the  varioDS  8i>ecies  which 
are  necessary  to  the  poultry  raiser  who  desires  to  obtain  a  thorongh 
knowledge  of  this  subject.  I  have  endeavored  to  bring  together  in 
Part  II  the  entire  history  of  each  species,  in  order  to  show  the  exact 
status  of  onr  present  knowledge  of  the  gronp. 

The  Bureau  is  gradually  collecting  the  original  types  of  many  of  these 
species,  ^itli  a  view  to  revising  the  entire  group  and  placing  it  upon  a 
more  scientific  basis.  It  is  our  desire  also  to  obtain  all  the  material 
possible  from  various  iiarte  of  this  country,  and  we  invite  poultry  raisers, 
etc.,  to  seod  us  specimens  they  may  find  in  their  birds.  The  Bureaa 
will  famish  bottles  of  alcohol  or  formalin,  and  mailing  cases  for  such 
sendings.  All  corresi>ondence  should  be  directed  to  Dr.  D.  E.  Salmon, 
Chief  of  the  Bureau  of  Animal  Industry,  United  States  Department  of 
Agriculture,  Washington,  D,  C. 

Worms  sent  to  us  for  study  or  identification  should  first  be  washed  in 
warm  water  and  then  placed  in  alcohol  or  in  the  preserving  fluid  fhr- 
nisfaed  by  the  Bureau. 

The  following  cJassiiication  by  genera  is  largely  based  upon  the  ' 
papers  by  Blanchaid  (1891B)  and  KaUhet  {1892B  and  1893).     In  the 
specific  diagnoses,  the  original  descriptions  and  figures  have  been 
consulted  as  far  as  i>ossible  and  data  derived  from  them  have  been 
combined  with  more  recent  diagnoses  and  descriptions. 

It  would  be  well  if  authors  making  and  publishing  specific  deter- 
minations in  this  group  would  preserve  their  specimens  in  some  way, 
so  that  they  may  be  used  by  later  writers  on  the  subject,  for  in  many 
of  the  species  described  below  the  determination  can  be  looked  upon 
only  as  approximate  and  provisional.  The  specific  determination  of 
these  forms  is  of  much  greater  importance  from  a  practical  standpoint 
than  is  generally  assumed,  for  an  exact  knowledge  of  the  species  is 
necessary  as  a  foundation  for  general  preventive  measures. 

Nomenclature. — In  several  places  wliere  it  is  perfectly  evident  that 
the  parasites  are  now  sailing  under  wrong  names,  I  have  corrected  the 
names  according  to  the  international  rules.     In  the  majority  of  cases, 
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liow«TeT,  I  postpone  chaugeH  until  I  can  coinplet<>  »  revision  of  the 
entire  groap  based  upon  original  material. 

In  the  syetematie  arrangement  given  below  keys  arc  given  not  only 
to  the  species  of  a<Iult  tapeworms  of  domestic  fowls,  but  also  to  some 
closely  allied  forms.  The  allied  genera  and  sabfamilies  are  given  in 
the  keys  in  order  to  sbov  the  general  relationshipB  of  the  gronp. 

The  tapeworms  of  fowls  belong  to  two  families,  tiie  Bothriocephalitlo! 
and  Twniid(B, 

Begarding  the  generic  position  of  the  tapeworms  of  domesticated 
fowls  it  may  be  stated  that  up  to  within  very  recent  years  nearly  all 
of  the  forms  have  been  placed  in  the  collective  genus  Tamia,  To 
B.  Blancbard  and  A.  Bailliet  is  due  the  chief  credit  of  pointing  out  the 
absolute  absurdity  of  uniting  these  forms  generically  with  sueb  forms 
as  TcEnia  solium  of  man.  True,  other  authors  had  recognized  the  great 
difi'erence  in  some  characters,  but  the  group  is  such  a  difllcnlt  one  to 
handle  that  helmiuthologiats,  either  from  lack  of  time,  material,  or  cour- 
se, have  carefully  avoided  nny  attempt  at  a  natural  classification. 

Blancbard  brought  some  order  into  the  group  in  1891  by  proposing 
the  new  genera  Darainea  and  Echinocotyle  for  certain  forms,  while 
Bailliet  followed  up  the  work  by  ])roposing  the  genera  Drepanidotwnia, 
JHeranoUenia,  and  Bothriotatnta  for  certain  other  forms.  These  five  new 
genera,  together  v/ith  Mesoccstoides,  i)phryocotyle,  Cotugnia,  and  Amabilia 
enable  us  to  make  a  provisional  classification  by  genera.  It  should, 
however,  be  remembered  that  this  classification  is  necessarily  provi- 
sional in  nature,  as  the  internal  anatomy  of  these  worms  is  as  yet  very 
poorly  understood,  and  a  thorough  study  of  that  subject  will  probably 
result  in  great  changes. 

Regarding  the  species  it  may  be  again  remarked  that  a  considerable 
number  of  different  forms  have  been  described,  but  that  a  nunib<!r  of 
these  species  will  unquestionably  fall,  while  new  species  will  have  to 
be  described  for  forms  which  are  not  yet  recognizable  as  distinct. 


(For  genera  nlraady  n-cnrded  in  poultri/ folloip  ilalien.} 

f  Head  with  tico  elongated  groorea  or  tlit-like  tuckeri ;  roiUI-    ■ 

turn  wanting;  uterus  with  tpeoial  pore;   genital  porta 

generalls  dortal  or  ventral hotiiriockphai.ii 

I.  <  Head  with  four  cup-thaped  euckert;  roileltum  preient  bnl 

not   alu-ayt   eridcut;  uterus  aitliout  ang  ipecitll  pore; 

I      genital  pore*  geuerally  Tttarginal ■ t^eniii 

y.  Head  is  (aboayal)  nbsenl 

f  Body  without  erternal  icgmentation ;  Iwad  icithont  tuckeT», 

I      or  two  iBeat  ilit-like  luckera  dnvtop  {Ligalinir) ur,ri.A, 

'I  Bodg  nlilk  external  tegmentation ;  head  with  tipo  elongate 
i.     Mlit  or  groore-like  euckere nOTnRiocKi'iiAT.ir 

i  Genital  organe  tingk  in  rack  irgmenl 
Oenltttl  organs  douUe  in  each  sogmont 
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!  Genital  poree  lat«ral  (narginal) 
Genital  pores  ventral  or  doraal 

{Penis,  vnlvo,  and  atems  open  ventro-mediftu noTHRiociPHALua,  p. 
Penis  and  vulva  venlro-median;    atedoe  pore  doTBO- 
medion ' 

I  Penis,  vnlva,  and  ntomaopen  ventrolly 

'  t  Penis  and  vnlva  ventral;  ntems  opens  donallj' 

(  Genital  pores  ventro-median  (gen.  Maoatiloidei) 

'  )  Gtnital  porm  lateral  (^marginal) 

Head  never  provided  with  hoolcs;  nlems  transvetse  or 
reticnlate;  egg  generollj  with  pyrifotm  liody ;  larval 

atage  not  known;  adnlts  in  lierbivorons  mammals..  ani)PLOCKPHalin£, p. 
Head  nearlg  alieojrf  pravidad   toilk   hookt   (T.   taginata 

exception,  see  also  H^mentflfpii) 

'  Egg  with  thin  onter  shell  and  thick  btown  inner  shell ; 
uternsmedianand  longitudinal  with  lateral  branches; 
larval  stage  a  Cgitieeretu,  Camarui  or  an  Eehinoeoccui 
generally  inherbivora;  adults  in  c 


T£NtIH£,  p.  2 


AXABIUA,  p.  31 
mPTLiDiOM,  p.  29 
i.,p.29 


Kgg  tifith  thin  trantpartnt  ihelU ;  /rtquenttp  in  egg  cap- 

luU*,  in  loxte  etuei  tcattered  throvg\  t\e  tegment ;  head 

titarly  alviayi  armed  tcilk  iookltU  on  roiUllum;  larral 

ttage  a  cyelitxrcoid ;  adulU  in  bird*  anil  mamaMi* 

I  Suckeri  unat-med 

<  Snckeri  arvted  icitk  minute  Kookltl*  (with  foui  exeeptions 
'     known  only  in  birds) 

iGenilal  porei  double 
Genital poret  ringU,  irrBjuIar/j  allemaleor  unilateral.-. 

^  Tao»u^edi<m  ovariu  in  each  itgmeni 

)  One  median  ovary  !□  each  segment 

i  Several  rows  of  hooks  upon  rostellnn 
A  itingJe  row  of  hooki  upon  roelelliiTn 

f  Donal'  root  of  hookt  miiok  ioUffer  than  central  roof  or 
I      pronji;  ■central  root  very  ihort;  hooti  8  to  II  (rarely  to 

16)  in  number ;  fcnoion  only  in  Mrda l>BEPAmDOT,GNIA,  p.  36 

Dortal  root  of  hooki  about  the  lame  length  at  ventral  rool 

and  prong 15 

Dortal  root  thorter  than  prong  or  ventral  root;  hooke  gen- 
erally leai  than  tO  in  number  (ranje  /ront  10  to  S6); 
genital  pore*  uuilaleral  or  irrejrularli/  of lemate  ;  fcnoten 

only  in  birdi i>icnANOT.GKiA,  p.  32 

Dorsal  root  longer  than  prong  or  ventral  root ;  if  ros- 
tellnm  is  armed  there  are  24  to30  hooks  proaeot;  gen- 
ital pores  noilateral  (on  left  of  segments) ;  3  t«Bticles 
normally  present  in  each  segment;  retractile  lostel- 
luni  armed  with  minute  hookleta  or  rudimentary  and 
unarmed;  eggs  with  3  envelopes;  parasitic  in  man, 
chiropt«ra,  insectivora,  rodents,  ncd  insectivorous 
birds;  larval  stage  in  insects  or  myriapoda HYMKKOlepis,  p.  31 

'  Ah  the  terms  anlerioi'  anil  poilerior  in  referring  to  the  roots  of  the  hooks  are 
reversed  by  some  authors,  I  suggest  the  use  of  the  words  dorsal  and  wnfral  in  their 
place.  These  words  are  not  open  to  misinterpretation,  the  dortal  root  being  a  con- 
II  of  the  dorsum  of  the  prong;  the  renlrol  root  lies  under  the  prong. 
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Soott  am  ttektn  amuig»i  j«  «ir<wlar  row*  on  harder; 

hoett  o«  rmUllMM  r«temtlt  a  tuunmer  i*  /arm  and  ar- 

rangedin  a  double roMi;  with  fonr  escaptioDB  known 

only  in  birdi davainka,  p.  46 

Hooha  on  anokera  arrmnged  in  sBYer»l  tranHverse  tows; 

hooka  of  iiiAuidibiiliim  very  ama]!  (4  /()  arranged  in 

a  single  tow;  known  only  in  Lirda OPhryocotylk,  p.  M 

Hooki  on  mclceri  nmM^eil  in  aae  median  Kt  and  Itro  lat- 
eral teU;  lioolci  on  roitttlum  jptivided  aiih  long  Aortal 

rootaitdarTangedinati»glrroii);  known  only  in  birds.        kchinocotvlk,  p.  56 

fA»t*rior  tj^remilg  of  ttroMla  ecpondad  in/omt  of  a  Aam- 
■CT rINnRIARIA,  p.  60 

Anterior  segmenta.beoome  ooliaifonn  and  fanotion  m  i 
paeadoBColex iNt>ioaRNB8,p.60 

Family  B0THKI0CSPHALID2. 

I>ia^o*i«.-  Head  provided  with  two  groove  or  slit-like  snckers;  roatellnm  want- 
ing; ntema  with  special  pore;  genital  pons  generally  (poseibly  always)  dorsal  or 
ventral.    Type  genus :  BoOtrioa^halua  RuA.,  ISO^. 

The  tapeworms  of  birds  vhich  belong  to  this  family  are  classed  in 
two  (of  the  several)  sabfjuniliee.  The  forms  recorded  for  the  domesti- 
cated fowls  are  of  little  importance  and  the  records  of  them  are  very 
incomplete.  Three  species  have  been  reported  from  ponltry.  The  flrat 
of  these  [IAgula\  has  been  developed  experimentally  in  dncks  and 
pigeons;  a  second  species  {Bothriotwnia  UmgicoUis)  has  been  recorded 
but  once  from  chickens,  and  a  third  form  (a  "Bothriocephalide")  is 
recorded  once  from  a  pigeon. 

Subfamily  Bothriocephalinee. 

Did^nwii;  Body  with  diatinot  external  segmentation ;  bead  with  two  elongatealit 
or  groove-like  enokera.    Type  genus;  BotXriocephalnt  Rnd.,  1808. 

Tbis  subfamily  contains  among  other  forms  the  species  mentioned 
above  {Botkriottmia  longiooUU)  from  chickens,  the  undetermined  genus 
and  species  firom  the  pigeon  and  a  number  of  species  of  the  genus 
Bothrioeephaliu  found  in  wild  birds. 

Although  an  nnimportoutsobfamily  so  far  as  the  domesticated  fowls  are  coDcemo<l, 
it  is  qnite  an  important  one  in  hnmnn  and  comparative  medicine.  Si:^  of  its  species 
{Solkrioetpkalut  latut,  B.  oriifafu*,  B.  oordahu,  B.  Uguloida,  B.  Man*oiti  and  Krabbta 
grandU)  oocar  in  man,  while  several  forma  are  recorded  ftom  dogs. 

Oenns  BOTHRIOCZIPHA1.US  Kadolpbi,  1808. 
(1819,  iXbothriHsRndalphi;  1850,  MftofftriHmDiesing.) 

DiagnctU:   Two  anokers  present;  penia,  vulva,  and  utems  open  ventro-medioD. 
Type  speoiea : '  JS.  IoIh*  (Linnri,  1758),  Bremser,  1819. 

'  If  the  rnles  of  nomeuclatnre  were  strictly  adhered  to  there  would  bo  a  general 
rearrangement  of  the  species  now  inrlnded  in  Bothrioetphatut.  The  species  now 
known  as  PtgiAobothriiim  elavieepi  (Goeze,  1782)  was  used  by  Rudolph!  na  the  Brat 
speciea  of  Bothriocephalu;  but  witbin  recent  years  B.  latiu  of  man  hoe  been  tacitly 
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No  species  of  this  genus  as  at  present  revised  (Blanchanl,  1894,  p. 
699-702)  is  known  to  occur  in  domesticiitcd  fowls,  altlioagh  the  pigeon 
"  BotkruKephalide"  may  conveniently  be  placed  liere  at  present;  aei-cral 
species  {B,  dendritieus,  B.  ditremvs,  B.  fiasiceps,  B.  podic(^di»)  are 
found  in  wild  birds.  For  Botkriooephalug  loiu^iaollie  see  BoikrioUenia 
longicotlis,  p.  26, 

1.  Battkan't  Pigeon  Bottulocepbalna,  goo.  et  Bp.  incert. 

Cornelias  (1875)  mentions  the  occurrence  of  a  tapeworm  in  a  carrier 

pigeon  at  Bberfeld;  he  states  that  it  was  a  true  Ttvnia,  but  Bertkau,  in 

a  footnote  to  Cornelius's  xtaper,  remarks  that  it  is  a  "  Botkriocephalide," 

as  it  possessed  two  suckers. 

The  worm  waa  yellowiafa  wlilte  In  oolor,  24'™  long;  two  Bnckera  but  on  liooks  «u 
tbebeatl  j  neck  nhort;  nnterior  Regnicnts  very  ahort  and  Htraight,  aegmcnta  iDrrcnaing 
in  breadth  to  6 """,  then  clecreMinf;  KRain  tflwarA  tho  posterior  extremity ;  marein 
of  atrobiln  BorratK. 

The  host  had  been  listlaBH  and  dull,  but  regained  its  nfttnral  condition  after  thr 
eipnlsion  of  the  worm. 

Railliet  (1S93,  p.  329),  in  referring  to  thiN  form,  mentions  also  a  cnse  recorded  bj 
Itxigsobn  (Xendamm,  Brandeiibarg).  Dr.  ICzigsolm  was  called  to  soo  a  chilil  wlilcb, 
he  was  Bfunred,  ha<]  vomited  a  wnrm,  and,  in  fact,  a  Bothrioc^littluii  was  sbnwn  to 
him.  An  investigation,  however,  nbowed  that  the  ohild  had  been  playing  witn  a 
pigeon,  kiUe<1  the  evening  before  by  the  child's  father;  npoii  examining  the  bird  a 
similar  worm  was  fonnd. 

From  the  data  given  it  ia  utterly  impossible  to  determine  these  worms, 
and  it  appears  useless  to  attempt  it. 

Qonna  BOTHRIOTSNIA  R«il1iet,  1892. 
IHa^ntnU;  Two  Huclters  present;  genital  poren  lateral  (mnrginal).     Type  aperies 
JtofAHolmia  longicoUit  (Molln,  1858)  Rnllliet,  1892. 

a.  Bothrlotanla  lonelooUia  (Holin,  lKi»)  Rnillot,  18!IS. 

(1S58,  DibothHum  UHigieolU  Molin ;  187S,  Botkrioeephalui  UrngtcoUU  (Holin,  1858)  von 
Linntow). 

DiagnotU;  IS"""  to  27'"°'  long  by  4'"'"  wide.  Head  small,  claviforin,  tblck,  with  2 
marginal  oblong  Backers,  and  a  small  central  depretiaion  on  the  snmmit.  Neck  long 
and  very  thin.  Body  tirnioid,  Qat,  with  2  longitudinal  grooves.  Anterior  seg- 
ments very  short;  the  following  Bcgments  almost  square,  overlapping;  poaterior 
aegmenta  trans  verso-elliptic,  thick  with  rounded  borders.     Gravid  segments  show  a 

nnderstomi  by  xoologists  as  repreHonting  the  type  apocies  of  the  genus.  This  view, 
however,  can  not  bo  accepted,  as  Rndolplii  did  not  mention  this  fonn  among  hla 
species  of  this  genns.  Strictly  speaking,  the  generic  name  PtgchobothriHiH  should 
full  into  synonymy  Quder  Hothriaoephalut  (type  B.  tJadccpa)  and  a  new  generic  term 
should  be  given  to  the  group  of  which  H.  latui  !s  now  taken  an  type.  This  wonld. 
honevor,  l)e  a  radical  step  and  could  be  taken  consistently  only  in  a  reviaion. 
Another  solution  of  the  problem,  wliinh  would  have  the  advantage  of  creating  leaa 
confnsion,  wonld  bo  to  accept  another  wiMwiea  as  type  of  liothrioceplialwi,  wkirh 
MBtl  obvioiuls  be  one  named  bg  Rmlolphi  in  180S-JSI0,  with  peuis,  vulva  and  litems 
g  veotrallf . 
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moaaic  Btmetnre  of  dnrk,  angular  npots  dne  to  egg  sacs.    Oenitul  porM  nullatmtl, 
about  In  tiie  niiddle  of  tbe  margin. 

DerelopjHenl :  Unkuown. 

So»t:  ChickeDH  {Qalliu  domegliotu),  by  Molin. 

DittribHliim :  Payia,  Italy  (by  Molin  and  Polonio). 

Molin  seems  to  be  tbe  only  author  who  lias  made  any  original 
observations  on  tbia  worm,  and  tbcse  are  not  extended  enough  to  give 
ns  any  clear  idea  of  tbe  parasite  in  C|nestioD.  The  egg  sacs,  anilateral 
pores,  and  tbe  central  depression  on  the  snmmit  of  the  bead  recall 
l>avainea  (vide  p.  45),  with  tbe  query  whether  Molin  was  really  not  in 
error  in  describing  two  suckers  instead  of  font.  Sttcli  an  error  would 
be  an  extremely  easy  one  to  fall  into,  as  the  suckers  of  avian  cestodes 
are  frequently  indistinct  or  lost. 

At  all  events,  Molin's  original  specimens  sbonld  be  reexamined,  as 
nearly  forty  years  have  now  passed  since  the  worm  was  first  found;  it 
has  not  been  collected  in  recunt  years,  although  the  chicken  has  fre- 
quently been  examined  for  tapeworms. 

Snbfamily  Ligrulinee. 

Diag»oti$ :  Body  witliont  distinct  extomfti  Hegmontntinn ;  hnad  without  snoken, 
or  two  elit-liki^  siickera  may  dovola[);  ^nital  poroa  Tonlral.  Typo  genus  Hgula 
Bloch.  1782. 

CMnna  LiaiTLA  Blooh,  1782. 

Diagnona :  Body  not  negmentcd  externally,  but  the  ^Bnital  organi  arc  repeated  and 
the  throe  genital  poren  (penis,  vulva,  and  uterine  poro)  of  ooch  set  open  ventcally; 
head  vithout  disttnct  Biiokers,  or  2  loDgitadinal  nlit-like  Backers  may  develop. 

lA^e  \i1tar9:  The  larval  form  lives  in  the  abdominal  cnvity  of  Ileh  (partJcnlarly 
CypriatdtE),  the  actult  in  the  inteetine  of  various  piscivoronH  birds. 

Tliis  genus  does  not  normally  occur  in  domesticated  birds,  bnt 
Dacbamp  (1876,  qnoted  in  Duchamp,  1877)  infected  ducks  and  pigeons 
(1877)  with  the  larval  form  taken  from  the  tencb  (Tinea  vulgaris);  he 
also  (1878A)  raised  the  adult  in  the  peritoneal  cavity  of  a  dog.  Donna- 
dien  (1877)  fed  yoang  lignles  to  ducks,  and  after  twenty  to  thirty  hours 
fonnd  adult  ligules  with  eggs  in  these  birds  in  some  of  bis  experiments, 
although  in  other  Infections  of  ducks  hia  results  were  negative,  fiiebm 
(1882)  also  succeeded  in  infecting  ducks  with  ligules. 

From  a  piacicnUural  standpoint  the  immature  stage  of  this  parasite  is  of  consid- 
erable importance,  for  tt  occaaioually  gives  rise  to  serious  epiEootios  among  flsh  (for 
historical  revion,  cf  Donnadieu,  1877). 

A  largo  number  of  species  have  been  insDfflclently  described  by  various  authors. 
Dounadieu  unites  thera  all  with  ScKiitoceiihalat  under  the  name  DibothHum  ligvla; 
other  autboTS,  however,  are  inollDOil  to  recognize  two  Bpeoies,  I.  e,,  lAgula  aniMrialu 
Rud.,  1810  (8yn.  1839,  L,  ntonof^ramnui  Creplin),  and  lAguta  allenuuu  Bud.,  1810  (8yn. 
1839,  X.  di^ramma  Creplin).  The  term  £.  (tnjilicwaiiita  Rud. ,  1802,  Is  generally  ^plied 
to  the  asexual  form  in  fiab. 

)  Genital  organs  simple,  uniserial ..... L,  itnUerialiB. 

t  Oenital  organs  double  and  aU«ruatiiig L.  alttmttma. 

.,,-  ,,,^.„„...c 


Family  TJERHDJB 

Diagnonii:  Hekd  with  4  onp-shaped  snckers;  roatellnm  present  bat  not  always 
evident;  aterine  pore  wanting;  genital  poros  geuerally  nutrgioal;  1)0df  alwajB 
segmented.     Type  genua:  rtmio  Linii£,  1758. 

This  fftmily  is  an  extremely  important  one  from  an  agricnitnral  Btand- 
point  us  all  the  tapeworms  of  domesticated  animals  (with  the  exception 
of  a  few  belongin  jf  to  the  Boihriocephalid(E)a,Te  classified  here.  Probably 
all  of  the  tapeworms  normally  found  in  i>oaltry  belong  to  the  snbiUmily 
Dipylidiina. 

Ttie  Babfomil;  Ticntina'  (type  genaa:  Tatiia  Liiia4,  1758)  contains  mostly  large 
tapCworma,  the  lulnlt  Htage  of  which  livea  in  camivorons  ftnimaJs  (T.  aaginala  of 
man,  T.  marginaia  of  doga,  for  inntaiice)  while  the  llirval  stage  Uvea  in  herbiYorona 
animals  (Cy*14cervu«  bovi»  or  cattle,  C.  tmnieollit  or  sheep,  cattle,  etc.). 

The  Hnbfamily  Anoplooepkalinw  (type  genua:  Anoplocr^hala  E.  Bl.,  IMS)  contains 
moat  of  the  adnlt  tapeworras  of  horses,  cattle,  sheep,  rabbits,  and  allied  animals. 

Bnbflamily  MeBocestoidinsc. 

IHagno»i»!  Head  with  fonr  suckers;  segments  distinct;  genital  pores  in  median 
ventral  line.    Type  and  only  genns :  MeioeeiUtideg  Vaillant,  1863. 

OenuB  MESOCESTOIDES  Voillant,  1863. 
(1885,  Ptyohtpkyia  Hamann.) 
IHagnotii:  Char,  of  subfamily;  a  single  egg  sac  present.     Type  apeciea:  Jtf.  ambi- 
guug  Vaillont,  1863. 

Bailltett  (1893,  p.  313)  places  Folonio's  Tamia  imbutiformU  of  wild 
geese  in  this  genus  as  a  species  inquirenda,  but  I  can  not  recognize 
Polonio's  description  and  figure  as  supporting  this  view  (vide  p.  68). 
This  genus  would,  therefore,  according  to  my  view,  be  without  any  rep- 
resentatiye  among  the  parasites  of  domesticated  birds.  The  type  spe- 
cies M.  ambiguus  is  found  in  Oennctta  gennetta  (Linn4, 1768)[Vti?«rra 
genetta],  and  one  species,  M.  lineatus  (Goezo,  1782)  Bailliett,  1893,  is 
found  in  dogs  and  cats. 

Subfamily  Dipylidiin£e. 

(1858,  MalacoUpldola  Wc inland— Soft-shell  tapeworms;  1863,  Cyntoldeic  J>uckart; 
Cgtloidei;  CutloidoUmUr;  Ttmta  (MicroUmia). 

Diagno»i»:  Head  with  i  suckers;  rostelluiii  generally  armed;  genital  pores  lateral 
(marginal),  single  or  donble ;  egg  with  thin  transparent  shells,  frequently  arranged 
i"  egg  aoca,  in  some  caacs  scattered  through  the  segmonta ;  larval  stage  a  cysticer- 
coid ;  adulta  in  birds  and  mammals.     Type  genus ;  DipylidtHm  R.  Lenckart,  1863. 

Probably  all  of  the  Twniid(t  of  birds  belong  to  this  subfamily, 
which  is  at  present  divided  into  nine  genera.  The  tapeworms  of  domes- 
ticated fowls  are  confined  to  the  five  genera:  Cotugnia,  DavatneOf 
DicranoUcnia,  Drepanidotwnia,  and  EcMnocotyU. 


■  Syn.  1858,  Sclerolepidota  Weinland  (hard-shell  tajMWorma) ;  C^Uete;  Cjt$ManUf. 

.,,„.=..ii.,,Goo^[c 


I.  OsniMl  poni  I 

Three  different  genera  bave  been  proposed  in  the  subfamily  DipsliiiiiKB  for  fomu 
with  doable  and  opposite  genital  porca,  liDl  they  have  been  very  poorly  defla«d  ftom 
one  another. 

The  genus  Dipslidivm  contains  species  which  infest  mammals,  and  witli  D.  caninum 
aa  typo  species  will  nnqnestionably  stand  as  a  good  genns.  In  birds  aeveral  forms 
with  double  genital  pores  have  also  been  deaorib«d.  TmtUt  digtmopora  Pasquale  in 
chickens  and  Tania  bifaria  Slebold  in  AyOtya  ngroca  (Xgroea  leuoophtKalma)  have 
been  placed  by  Diamare{I893A)  in  a  new  genns  Cofw^nia,  which,  however,  be  fUls  to 
deftue  distinctly  from  Dipslidium,  and  which  innst  nnqnestionably  be  suppressed 
unless  better  charactera  are  brought  to  its  anpport.  Diamare  (ISSSA)  has  also  pro- 
posed the  genua  AvtaHUa  for  Tania  lamelligera  in  the  flamingo  {PtuBnioopttnu  imtl- 

(fMOTMM). 

Too  little  is  known  of  the  other  forms  described  as  poseeasing  doable  genital  pores 
to  allow  a  determination  of  their  generic  affluitiea,  and  speculation  in  this  direction 
would  simply  complicate  matters;  the  forms  which  must  be  taken  into  considera- 
tion are  Timia  polypurpha  Kndolphi,  1819,  para  (oa  determined  by  Krabbe  1869,  p. 
301)  from  Beoitrvirotiraavooetlaanii  "  Tamialavit  Blooh(Dieeing)"(Bee  Krahbe,  1869, 
p.  30^},  f^m  Aj/thj/aferina  IFnligula  /rrina'i. 

In  deference  to  my  Italian  colleagne  Diamare,  I  adopt  his  genera  provisionally, 
postponing  final  opinion  in  regard  to  them  until  his  more  detailed  publication 
appears. 


Genos  DIPTUDIUM  B.  LeucVart,  186S.> 

(1858,  Alj/ielMinthiu  Zeder,  1800,  partim  Weinland.) 

ZNo^Nom.'  Rostellnm  retractile,  armed  with  several  transvene  roii;B  of  alternating 
hooks;  hooks  with  small  roots,  the  base  being  discoidal;  mature  segments  elongate 
with  double  Beta  of  genital  oTgaiiB;  porea  donble  andoppoaihi;  testioles  very  nnmer- 
one,  seattered  throngh  the  moOian  field;  ovary  hilobled;  vitellogene  glands  distal; 
uterus  at  first  reticalat«  among  the  testicles,  finally  resolving  itaelf  into  independent 
egg  aocB  containing  one  or  several  ova;  ova  with  doable  transparent  memhranes. 
Type  speoiea ;  D.  eaninam  (Linn<!,  1T6T). 

So  members  of  tbia  genus  have  as  yet  been  recorded  from  birds.  The 
typQ  species  J),  caninum  inhabits  the  iDtestiiie  of  dogt),  cats,  and  manj 
its  larval  stage  lives  in  fleas  {Pulex  serraticepa  P.  irritans)  and  lice 
{Trickodectee  canis). 

*".  Hoiiki  on  fatad  imuiKail  la  ■  dnils  mr, 

UonoB  COTUa-NIA  Diamare,  1893.     (Oen.  inq.). 

DiagMMit:  Head  largo,  with  a  mdim en tary  retractile  roateUum  armed  with  a  large 
number  of  very  minute  booklets  arraugod  in  a  Hingle  row,  prong  thick  and  ahorl^ 
without  dorsal  root,  with  ventral  root  thin  and  elongate  toward  the  point.  Suckers 
large  and  unarmed.  Matnio  segments  broader  than  long.  Genital  organs  double, 
opening  separately  each  on  ita  respective  lateral  margin.  Uterus  composed  of  egg 
sacs-    Type  species:  Cotugnia  digtmopora  (Pasquale,  1890)  Diamare,  1893. 

'For  full  bibliography  oonsalt  Diamare's  monograph  (1893)  II  Genere  Dipglidium 
Lkt.  <Atti.  fi.  Accad.  Scienzefiaicheematematiche,  Vol.  VI,  ser.  2a,  No.  7, 31  pages, 
3plates.  Careshonld,  however,  beesercised  In  accepting  the  dates  given  by  Diamare 
M  many  typognphiool  errors  have  crept  into  the  blbliugraphf , 
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This  genoB  was  eetabliabed  by  Diamare  for  a  tapeworm  which  occurs 
in  cbickens.  The  diagnosis  as  at  present  given  by  Diamare  fails,  in 
my  opinioD,  to  separate  the  genim  distinctly  from  Dipylidium.  Two 
species  have  been  described,  but  insufficiency  of  details  in  the  specific 
diagnoses  does  not  allow  a  satJsfliKtory  mori>hological  distinction  at 
present. 

i  Found  in  chickens C.  ilifOH«p«ra. 
Fonndindnoka C.>V«ria. 

3.  CottistiiadicoiK^>ara(Pa8iiu»l«,lS90)  Diamare,  1893.     The  donble-poi«d  chicken 

(1890,  T<mia  digonopom  Paaqnale.) 
[PI.  I,  figs.  1-11.] 

Diofnotit:  Strobila  40™"  toM"'"  long  b;  8'""  brood  and  tn  contracted  oondltion 
about  l"™  thick ;  head  1.4"""  by  1.12™™;  roetellnm  with  a  crowded  crown  (-in  a  single 
row)  of  Tery  small  hooka  8.^  fi  long;  base  of  roetellom  0.22™'°  by  0.15°"°;  sucken 
globular,  prominent,  0.35°""  in  diaiuotcr.  Neck  short.  Anterior  Begmente  broader 
than  long,  poeterior  aegmente  longer  than  broad.  GenitJil  pores  double  in  about 
themidille  of  the  lateral  margins;  2  ovaries  lu  each  segment;  e^s  efideatly  arranged 
in  egg  oacfl. 

Life  kUlorg:  Unknown. 

Hail.-  Chicken  (OoIIkj  donteilicu)  by  Posqaale. 

Gei>trapliioal  dUtribulion :  Abysaiaia,  by  Pasquale. 

Pasqoale  (1890)  found  this  worm  quite  common  in  chickens  in  Mas- 
sowah  and  thinks  it  probable  that  the  poor  condition  of  the  fowls  was 
due  to  its  presence.  It  was  frequently  present  iu  the  cieca  as  well  oa 
in  the  small  intestine. 

4.  Cotngnla  bl&ula  (von  Siebold,  IMS)  Diamare,  1893.    The  donble-pored  dock 

tapewonn. 

(1818,  Timia  ft(/i>rta  von  Siebold;  1871,  T.  UbtTViOata  KretTt  {neo  Bodolphi,  1819].) 
[PI.  II,  figs.  13-17.] 

IHofnotU:  Strobila  39°"°  to  90""°  long  by  (f)  broad.  Head  triangnlar,  with  coni- 
cal, pointed,  (T)  unarmed  rostellum  and  4  small  unarmed  circular  euokeni;  neck 
short.  Proximal  segments  small,  narrow,  gradually  eularged,  and  rectangular; 
distal  segments  the  largest,  subquadrate.  Gouital  pores  double,  one  each  side  in 
about  the  middle  of  the  margin,  prominent  in  Hexaally  active  eegmeuts.  Mal« 
orsani:  Testicles  few  in  number;  each  v as  defeieus  inflated,  intu  a  reaicola  eemin- 
alis  near  the  anterior  margin  of  the  segmeut,  somewhat  laterally  of  the  median  line; 
from  here  the  seminal  canal  runs  diagonally  to  tiieoirms  ])ouoh,  which  is  large;  cir- 
ma  covered  with  minute  spines.  Fentale  organs:  Not  well  uuderstoood;  evidently 
2  ovades  present  lu  the  posterior  portion  of  the  segment,  one  each  side  of  the 
median  line. 

Lift  Aitlory :  Unknown. 

Tgfetpanmen:  Collection  Siebold  in  British  Mnsenm. 

Ho»ti!  African  Teal  (.^jlAyo  nsfooii),  by  vou  Siebold;  White-eyed  dnck,  A.muWalU 
(CJould),  by  Kreftt. 

Geographical  ditlTilniHon :  by  von  Siebold;  Australia,  by  Krefft. 

Von  Siebold  (1848,  p.  147)  mentions  Imia  Hfaria  from  the  intoetino  of  Anaa  lev- 
OophtAalmot  (  =  .^ylkya  Hyrooc).     Ttie  epecimeus  poweaaed  double  genital  p<HW 
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iimilarto  D.eaHbttm.  Hontioelli  (1889,  p.  335]  examined  these  tpeoimeni,  preaerved 
in  tbu  UritlHh  Mosenm,  and  gave  a  ehort  diagaoaia.  In  another  paper  (1891,  pp. 
151-15S)  be  gives  a  more  extended  description,  together  with  figurei.  He  did  not 
obBerre  liouk*  on  the  bead  but  viU  not  deny  their  presence.  Honticelll  states  that 
Krefft'a  apociea  "  T,  tuberoolala"  {^T.  tulterculala),  described  troia  Aj/tkyo  oulralia 
(Qonld).  ia  identical  with  T.  bi/oria.  Diomare  (Uj^  p.  13)  plooee  J.  bifaria  in  the 
genns  Cotugnia. 


Qenu*  AMABHiIA  Diamare,  1898.    (Gen.  inq.) 

DiaguosU:  Avian  cuatode  with  double  lateral  genital  poree;  double  oini;  ovar;f 
single  and  median.     Type  apeeiea;  Amabilia  lamtUigtra  (Owun,  1835J  Diomore,  1893. 

Tbi»  geniut  wim  proposed  recoutlj'  in  a  preliniinaiy  ooomiunicatiun  by  Uianiare. 
A  more  uomplet^  knowledge  of  the  wurin  is  ueuessoty  bufoie  it  will  be  possible  to 
judge  whether  the  genus  is  well  founded  or  not.  No  member  of  the  genus  lias  yet 
been  reoorUiMl  iu  domeuticateil  fowls,  but  the  type  and  only  speuies  U  found  in  the 
llauuiigo. 

S.  AnfhllU  lamellicMa  (Owen,  1835)  Diomore,  1893. 

(1835,  Tantia  lamtlligtra  Owen.) 

[PI.  II,  figs.  18-30.} 

Ifiagnoiia:  Strobila  130"<"  to  170""°  long,  10.B«>">  broad,  2.1«"°  thick.     Head  almost 

globnhir;   roatellau  cylindrical,  obtuae;   amiatnrel     Neck  absent;  aegments  very 

short.    Genital  porea  double;  ovary  single  and  median.     Ova  segregated  near  base 

of  peniH. 

3o»U:  Flamingo'  {Flumicoplema  antiqwtruin). 

Oeographical  di»tribuAon :  tbySykwi;  Franco  by  Gervais;  (Sardinia  (tCagliori) 
by  Ficalbl. 

II.  0«iilla]  pons  BliifL*.    Snokeri  amwd  or  Dnannnl. 
A.  Buokers  onaruied:  genera  Ilgmenolepu,  DieranottBnia,  anil  Dreptmidokenia. 

Oenns  HTHEN'OI.EPIS  Weinland,  1858. 

(1858,  Diplaeaitthua  Weinland  [nee  L.  Agossiz].) 

Diagnotin:  StrobUa  small  (filiform).  Head  small,  provided  with  aretroctile  roatel- 
Inni,  well  developed  and  armed  with  a  single  crown  of  24-30  hooklete,  or  rudimentary 
and  ananued.  (Neok  loug.  Segmunts  serrate,  much  bruader  tlian  long,  rarely  less 
than  150  iu  numbur.)  Genital  pores  margiual,  sinistral,  the  female  surface  of  the 
proglottid  ropreaenting  ventral.  Testicles  few,  generally  3  in  each  segment,  one 
left  and  two  right  of  tlie  median  lino.  Gravid  aegments  transformed  into  a  sac  full 
uf  eggs ;  eggs  surronuded  by  3  shells  separated  one  from  another.  Inner  shell  wlth- 
oat  pyriform  body,  but  uccaaionally  with  a  small  kuob  at  each  pole.     Larva  is  a 

'Onou  states  that  his  specimens  were  collected  by  Lieu  tenant- Colonel  Sykes  "iu  a 
Fiamingo,  I'hantieoptertu  ruber,  Linn."  Diamare  states  that  hie  own  specimens  were 
collected  by  "  Profeswr  Ficalbi,  deUa  R.  Univeraita  di  Cogliari,"  from  "Pk(enieopt«nu 
rosww,"  Aooording  to  Dr.  T.  S.  Palmer,  the  Old  World  flamingoes  are  P.  antiqitoriUK 
Tenun.  (syn.  P.  rottui  Pallas),  P.  erytkrieui,  and  P.  minor;  the  New  World  flamingoes 
are  P.  r»b«r  Lino.,  and  P.  ignipalliaUu.  In  Owen's  time,  however,  all  flamingoes  were 
incladed  nuder  the  name  P.  rubtr  Linn.  As  it  wu  not  stated  where  Sykes  ooUectod 
bis  HMteriol  it  is  tmpoeeible  to  determine  the  host  speoies  definitely,  bat  npon  Dr. 
j'aliner's  advice  I  ttike  P.  antiquorwm  as  host. 
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Criplc«ii*Ht  or  StapkyloojiiUt;  intermediate  host  an  inwot  or  niTTiftpode.  Type 
[epeciee:  S.  dinUnula  (End.,  1819). 

'  (Revised  generic  obaroctera  from  Bl>noIiaTd,  1891C,  pp.  49-&0.  I  inolooe  in  braokete 
aeveral  oiiatacten  which  I  can  hardly  looh  upon  oa  seneric.  For  bibliography  see 
B.  filanchwd,  18910.) 

Weiuluid  propoaed  tbia  gmoB  with  T<B»ia  Jlaeopmutat^  as  type,  hot  as  this  form  is 
identical  wiUi  TfEfiHi  dininuta  the  name  H.  dinuwHla  is  here  inserted  as  type  species. 
At  the  same  time  he  proposed  a  genus  Diplamnlh**  (neoL.  Agaaaiz)  with  Tm*iaKana 
Ton  Siebold  as  type  species.  The  term  DiplacanthM  moat  drop,  as  It  is  preoocupied, 
and  there  seems  to  be  no  good  gronnda  for  separatiiig  S.  niiaa  generically  Seom 
M.  diniitnUt. 

Weinland  divided  Hjniieiio{«p{«  into  two  HQbgenerB:  (1)  ^qitdotriai  Weinland,  1858 
(with  3  eggshells)  with  S.  mvrina  (Dajardin,  1845)  Weinlond,  1858,  as  type  species, 
and  including  Tania  toatartt,  icatigera,  tiara,  pittilltm,  nUorosUtma,  natula,  umdulata, 
serpentiilut,  crateri/onnii,  tiim«ta  And-jtavopuimtala;  (2)  Dilepii  Wcinland,  1858  (with 
3  eggshells),  with  T.  atigulnta  Bud.  as  type  species,  and  containing  T.  purpmrata, 
porota  and  Ia«oeofa(a.  Of  these  forms  T.  tbntota  (vide  Drapanidolania  tinwMa  p.  40) 
and  T.  lanctolata  (vide  Dr.  lanMoIata  p.  36)  occar  in  domestic  fowls. 

Most  of  the  Bpeoies  of  this  geans  are  parasitic  in  mammals,  bnt 
Weinland  iscloded  a  number  of  avian  tapeworms  in  ffymenoU^. 
Blanebard  {18910,  pp.  68-69)  discusses  the  forms  and  couclndes  that  only 
four  avian  species  can  be  included  liere  with  any  degree  of  probability. 
These  species  mentioned  below  do  not  oocor  in  domeaticated  fowls. 

ffgmmol^it  wrpmixlu*  (Schrank,  1798)  Weinland,  1S58.  (Syn.  1798,  Tmiui  wrpmi- 
tului  Schrank  {neo  DuJ.,  1846]),  foond  in  OrtoliM  galtmla,  Conmt  eomix,  C.  wrone,  C. 
frugiltgui,  C.  m<m*diila,  Niteifraga  oaiyoealttetei,  Qemliu  glcmiariitt,  PiM  oandala, 
Picat  auralttiiut, 

BymimolepU  aitgulata  (Rud.,  1810}  Weinland,  1858.  (Syn.  1810,  Ta»ia  annulate  Rnd. ; 
1845,  T.fsrpmtuIuDnJ.  [nee  Schrank,  1798]);  ioauA  mSiteipagaiiaTyoeaUiettt,  Ttrdua 
alfigMlari*,  T,  iliatu*,  T.  mm^la,  T.  tnuioiM,  T.  pilarit,  T.  aaxatm*,  T.  torqtaUt,  T.  vUei- 
voTui,  Oriolut  galbala,  Pica  cavdata. 

irym«iii>rep{a»an(l<t(Riid.,  1802),  Weinland,  1858.  (Syn.l802,T.roiana«KlaBQdolphi); 
found  in  Panu  major,  F.  caudatui,  P.  ncrwIeM,  P.  crigtatui,  P.pabutrit. 

fljmwwIepU/orcimiiMiIi*  (Batach,  1786),  R.Bl.,  1891.  (Syn.  1786,  Tiwiia/aroimiiialii 
Batsch;  lS46,T.sndiiIa(aDi;J.);  found  in  Slvmiw  vuljaria,  GamtlM  fflandoriiu. 

GeuuB  DICRAITOT.a]mA  RaULet,  1892. 

Diagnotit:  Rostellum  provided  witha  single  row  of  short,  aniform  hooks,  gener- 
ally few  (10-26)  in  number,  with  the  ventral  root  equal  to  or  longer  than  the  doisol 
root^  and  forming  with  the  prong  a  small  pitchfoik.  Type  species:  IMoraavlfMiM 
eoroK»la  (Dujordin)  Bailliet. 

Dmelopment :  The  larval  cystioercoids  develop  in  smaU  omstaceaDB. 

From  the  characters  thus  far  given  it  is  very  difQcolt  to  distingoish 
this  genus  &om  UyvienolepU. 

I  Qenltal  pores  alternate;  rostellum  with  13  hooks  32  ;t  long; 

!<     fonnd  in  ciiickeos C.  qiAoMfidM, p.  35 

f  Genital  pores  unilateral 2 

i  Rostellum  with  18  to  26  hooks  13  ^  to  17  ^  long ;  found  in  ducks  D.  oonmola,  p.  33 

i  Rostellum  with  10  hooks 3 

(Hooka  27 /J  to  32  m  long;  found  inswausandbigaoaupduok  ..  D.  oQtMiMlia,  p.  S3 

i  JlQoka47/i  to  66 /I  long}  foand  in  wild  duck« ,...^,f  i>,/*Tfifin,f.H 


iL.Goo^lc 


6.  DlcraootSDnla  ooroniUa  (Dnjardin,  1845)  Eailliet,  1S92.  ' 

(1815,   TieliiacoroiiuIaDuJ.) 
[PI.  Ill,  flgs.  21-28.] 

IHagnotU;  120^'"  to  190°""  long,  l.B"""  to  3"""  broftd.  Head  almoet  rhomboidal, 
0.20"""  to  0.22""" ;  sucken  promiQent,  angular,  irregular,  0.066"""  tu  0.09<"'°  in  diam- 
et«T;  roatellam  think,  O.D9'"">  by  0.06'<"",  BUtroaaded  by  a  simple  orown  of  18-26 
hooks  9  ti  to  U  /t  (Dujardin),  14  ii  to  15  fi  (Krabbe),  13  ;<  to  17  ti  (RailUet)  loag. 
Aoterior  Begnentn  very  short ;  following  segments  gradoally  iucroaae  iu  sizo.  Gen- 
ital pores  nnilat«ral.  Penis  60  ;i  to  80  /i  (DdJ.)  110  fi  (Krabbe)  long  liy  30  /j  to  53  m 
broad,  but  able  to  swell  to  80  ^,  coveted  with  minnie  spines.  Books  of  eiabryo  8  /i. 
Internal  anatomyl 

DevelopMenl :  Cystioercotd,  probably  in  mowel  crabs  (Cypria okum  Jor,,  Cyprit  ein- 
erta,  Cypria  opkOtalmiea  Jur.  and  Caadoiia  oaniida. 

Sottt:  Tame  ducks  {Ana$  iotcAa*  dom.);  Mallard  duck  (A.  bofcioi  L.);  European 
Golden  Eye  (GUmeioneilaelangHla). 

GeographUjal  dUlrihuUon :  FTance{at  Iteniiea,by  Dujardin;  at  Alfort,  by  Bailliet); 
Denmark  (in  Zealand  by  Krabbe);  Germany  (in  Bavaria  by  von  Siebold,  after 
Krabbe;  in  Mnnich  by  von  Willemoes-Snhm,  after  Krabbe,  1882).  Hu  epidemics 
reported. 

Bqjordin  (1845,  p.  674)  described  this  speciee  from  parasites  fooud  in  ducks  at 
Eenaoa;  Krabbe(188d,  pp.  S17-318)  found  the  sauio  species  tu  domesticated  docks  ftud 
adds  a  few  observations,  ohlefly  measurements;  he  cites  it  ttom  Siebold's  collection 
(from  Glancionetla  olangula)  and  in  1882,  p.  356,  cites  it  fi;oiD  von  Willeuioes-Suhm  (^m 
Anaibotehiu  /era).  Railliet  (1893,  p.  303)  has  found  young  tape  Hotms  in  thedomesti- 
oated  duok  at  Alfort,  which  he  determined  as  belonging  to  this  species,  although  the 
dorsal  root  of  the  books  were  much  more  slender  than  those  tlgured  by  Krabbe.  These 
appear  to  be  the  only  observations  upon  the  adnlt  worn,  which  as  at  present  diag- 
nosed, is  based  entirely  npon  external  charaoters,  and  which,  therefore,  should  be 
reetudied  anatomically. 

Several  authors  have  found  larval  cestodes  in  fresh-watec  utnssel  crabs  which  they 
look  upon  as  thu  young  stage  of  Dicr,  coronula, 

Hrizek  (1890)  [in  a  pnblication  whiob  on  account  of  the  language  I  am  unable  to 
read,  I  quote  from  Moniuz  (1891, p. 26)  and  Railliet  (1893))  has  fuuud  a  cyslicorooid 
in  Cjrprii  omm  Jur.  and  in  CyprU  ophthatnica  Jut.  (Cyprii  eompretaa  Baird)  which 
measores  140  ft  to  190  /t  iu  diameter,  and  is  provided  with  22  to  31  hooks  correspond- 
ing in  form  and  dimensiona  to  those  lljrured  by  Krabbe,  except  that  tlie  dorsal 
root  is  somewhat  more  slender;  the  tail  is  3  to  5  times  as  long  aa  the  body  and  bears 
the  6  hooks  (8  ii  long)  of  the  oncosphere.  Rosseter  (1890)  describes  and  figures  the 
oysticercold  of  D.  ooron»la  from  Cyprii  cinerea  in  Kent.  Mouiex  (1891,  p.  26)  states 
that  this  oystioercoid  is  rather  common  in  Franco,  where  he  hoH  found  it  in  Cypria 
fpktkiilmiea  and  CoNifoiui  Candida;  he  also  records  it  in  Cy,  ophlhalmica  from  Durham 
Mid  front  China. 

While  It  will  be  noticed  that  this  cystioercoid  is  very  similar  to  IHor.  aoronnla  and 
tbat  in  all  probability  it  represents  its  larval  stage,  it  muHt  not  be  forgotten  that 
the  experimental  proof  of  the  relationship  of  these  organisms  has  not  yet  been  forth- 
coming,  and  fDrtbecmore,  that  even  the  adult  form  is  very  superQcially  described, 

7.  Dloruiobeiila  aequablUs  (Bndolphi,  1810)  ICailliet,  1893. 

(1810,  Tamia  tKquabilh  Itudolphi.) 

[PI.  HI,  figs.  29-30.] 

DiofinotU:  160"'"  to  350"""  long,  3.2"""  to  4.6"""  broad.     Head  subglobular;  rostel- 

lumobovate,  armed  with  a  simple  crown  of  10  hooks  2Th  to32/i  long;  suckers  rather 

targe,  orbicular,  prominent.    Nei;k  very  short.     Anterior  segments  very  short  and 
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thin;  following  sogmenta  trapezoidal,  tuuch  broader  tlion  long,  poatorior  angles 
acute,  lint  beoominf;  more  rounded  neat  the  poeterior  end.  Genital  pores  unilateral. 
Devolopmeut  unliDown. 

HmU:  European  swan  (Olor  ot/gnut);  f  duuiugticatod  awaJi  (O.cjigiUM  doM.);  Wid- 
);ouD  (Anat  pentlope);  Euiopeou  soaup  dock  (Jyliyamarjlu). 

Geographical  dittriliMioH:  Pumerauiu  (by  Bndolpbi  and  Crepltn);  Schloowig  (by 
Friia).    Epidemics:  Kone  reported. 

Like  the  preceding  species,  this  form  ha»  beeu  seeu  but  a  few  times 
and  is  established  entirely  upon  external  characters. 

Kudolphi  collected  it  originally  and  described  it  iu  ItJlO  (pp.  135-136)  irota  wild 
awan.  In  1819  (p.  1^)  lie  gives  "AitM  olor"  aa  a  bout.  According  to  Diesiag  (1850, 
p.527)  Itremser  found  it  in  Olor  i-i/gnut.  DoIIioghaiu  (1844,  p.  320)  quotes  it  for 
"Vggnut  fitrat  and  itareoa  penelope."  Krabbe  (1869,  pp.  31{i-.tl7)  examiDed  tLe  orig' 
iniilsaud  ligured  tbu  books;  hui^itcH  it  furthtir  frouiCrepliu'H  collection,  unduieutiuns 
that  Krlis  olao  found  it.  "Gervats  and  van  Jtouedeii,  aftorwarda  von  Linstow,  cite 
it,  probably  erroueouslj,  from  tbe  domesticated  swan"  (RaiUiet).  Von  Linstow 
(I8T8,  p.  158)  recoids  it  for  FuUguta  tnariUi  (■-=:  Jgtkga  vMrila),  but  does  not  give  tlie 
collector. 

8.  Diorauotanla  furclgera  (Hndolplii,  1819)  Stiles,  1896. 

(1819,  "7*.  friIJ)ieataBatscb"of  KudulpLi;  181!J,  T./tm-i^eraUudoIpbi  ex  Nitzsoh.HB.; 

1845,  r,  Thomboidea  Dnj. ;  1893,  IHcranotmnia  Thombuidta  (Dojardin,  1845)  Hailliet.) 
( f  1779,  Tania  lineala  Ulocb ;   t  1T86,  T.  tritineaia  Uutscli ;   t  1790,  T.  .i^oatu  ii  linmla 

Gmelin;   f  1802,  T.  longiroiiria  Frulich  [uec  Bnd.,  1819];   1 1803,  Ualg*i»  MlineaUt 

(Batech,  1786)  Zeder;   t  1858,  T.  ctmica  MoKn.) 

[PI.  Ill,  ligs.  31-34  (35-36).] 

Diagnosis:  10""  to  35"""  long  by  0.3  to  1"""  brood.  Head  0.46"°'  toO.G2,  rhom- 
buidnl,  or  prolonged  anterioril;  in  a  tube  containing  a  tbick  ovoide,  oblong,  tvstel- 
lum  0.22'""'  to  0.25'""'  broad  by  0.27"""  long,  armed  with  a  single  crown  of  hooka  65  fi 
toGG/i  (Dujardin),  48  ^  to  58  /i  (Ktabbo)  toug.  Sackors O.IS'""'  in  diameter.  Seg- 
mouts  trapezoidal,  2  to  3  times  longer  tbau  broad.  Genital  pores  unilateral.  Penis 
9.7  M  broad,  smooth.  Embryo  36  /( ;  books  of  embryo  14  u  (Krabbe),  16  f/  to  17  ^ 
(Dujardin).     Development  nut  known. 

noatK;  Mallard  dncks  (.4niu  bo(cKa>)  by  Dnjardin,  Nitzch,  Krabbe,  Friis;  Pooliard 
(.iythjia  /eriHa) ;  ie  urroneously  stated  to  have  been  found  in  domestic  duoks^ 
according  to  RaiUiet.  Sue  also  bouts  for  T.  conica,  T.  liaeala,  and  T.  frilintala,  in 
chart  at  end  of  text,  taken  nrnni  von  Linstow,  1878,  and  others. 

GeugraphUxil  diitribntioii :  France  (by  Dojardin),  Italy  (by  do  Niuni),  Iceland 
(Krubbu),  Schlcswig  (Ftiis).    Epidemics,  none  recorded. 

The  early  history  of  this  worm  ia  buried  under  indefinite  and  incomplete  state- 
ments upon  superficially  atndieil  material.  Wc  can,  however,  trace  the  species  with 
certainty  an  far  back  as  Rudolphi,  1819,  p.  528.  NitKsch  collected  some  worms  from 
the  Mallard  in  181G,  and  sent  them  to  Rudolphi,  evidently  under  the  MS.  label  Tmia 
funigcra,  Rudolphi  determined  the  worms  us  T.  irilineala  Batscb,  1786,  which, 
aeourdiug  to  Krabbo  (1SG9,  p.  315)  (Itatscb's  original  not  at  uiy  disposal),  is  a  name 
Uatsuli  introduced  for  Bloch's  T.  Uneala  of  1779.  Krabbe  afterward  examined 
NitzBch's  epccimeus,  and  states  (1869,  p.  315)  that  they  are  identical  with  T.  rAoM- 
hoidea  Dujardin,  1815.     I  adopt  Nitxseb's  name  for  the  reasons  given  iu  the  footnote.' 

'A  very  delicate  point  of  nomenclature  lh  involved  iu  this  ca«e,  and  one  which 
has  been  entirely  overlooked  by  lielminthologistB.  In  the  first  place,  the  name  Irili- 
neiUa  should  bo  suppressed  because  (Krabbe,  1869,  p.  315)  it  was  originally  intended 
for  a  species  (i.  e.,  T.  Uneata  from  J.penelojJe,  A.  ciroia,  Dafila  aoata)  already  named 
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Di^janlin  (1845,  p|i.  574r-575,  T,  rlnmboidea)  found  a  SO"""  fragment  and  6  jonng 
woruiB  10"""  to  18""'"  long  ina  wilddaok,  in  n-liich  "  TaMiamegalopi"  vaaaixopteBeat. 
In  luelaud  Kraljbo  collected  numeToua  young  flpecimeuB  of  T.  rkombotdta  from  wild 
HaekaiA.bvtchiu/era);  thoy  worelO'"">  long  by  0.5"""  broad;  tba  tostellum  wasannod 
with  ID  hooks,  47  ^  to  58^  long;  genital  apparatus  not  visible.  FriiB(Krabbe,  ISGO) 
collected  the  aamo  spaciea  iu  ScLlesivig,  and  Krabbo  tiiiulca  that  tbo  worm  which 
Moliu(1858,  p.  139;  1861,  p.2>3,  Tuf.  VII,  figs.  1-2)  fouud  iu  wild  diioks  iu  Padua  and 
desciribed  undur  tbu  name  T.  conica  is  ilIho  identical  with  Di^ardin'a  T.  rhomboidea. 
Moliu  recorda  his  form  from  Anai  boichat;  von  Liustow  (1878)  gives  it  for  A.  bosdiat 
OoM.,  but  not  for  A.  botchat.  Railliot  (1803,  p.  3fl3)  places  T.  rhomboidta  in  the  genus 
Dicramilieiiia,  aud  calls  attoiitiou  to  the  error  in  Diesing  (1850,  p.  513)  uf  including 
T.  trilineala  us  a  parasite  of  tbo  domestic  diick^nn  arior  repeated  by  von  Liustow. 
Bailtiet  thinks  that  T.  tHUaeala  ItutBch,  ITSG,  is  identical  with  T.  rhomboidea,  although 
Dujardiu  (1815)  thinks  that  T.  Iritineata  is  simply  a  variety  of  T.  riauota. 

There  seems  uo  way  oithor  to  prove  or  disprove  what  spacios  T.  triliitcata  Batsch 
(  —  T.  lineala  Uloch)  roully  roproBeuta,  uules*  Iho  typos  can  he  proctirod.  In  view  of 
the  iioor  deacriptiuna  1  intend  for  the  preaent  to  ignore  these  specllio  namea  entirely. 

t>.  (}«iilta]  pons  allvnuilv. 

9.  Dioruioteenla  BpheooidBB  (Bailliat,  18S3)  Uailliut,  1890. 

(1872,  Tmia  cuncala  von  Linstow  [neo  Bat«cb,  1786] ;  1892,  T.  uphenoidti  Kaill. ;  1893, 
Z>«cra  BO  (tenia  eimeata  (von  Linstow,  1872)  Kaill.) 

[PI.  IV,  II ga.  37-^2,] 

Diagnotie:  Body  2"'"'  (vou  Linatow)  to  J'"""  (Magalhfies)  long.:  by  1""»  broiul,  weilge- 
Bhapod;  hea<l  200 /i  long  liy  2(16/i  broad,  contracted  posteriorly  to  form  the  neck; 
retructilu  [ostelluui  cylinilrioal,  150  ft  long  by  37.5  /i  broad,  bearing  12  (von  Linatow, 
MugalbficD,  Pinna)  or  12-U  (GraaaidcRovclli)  huuks  which  measure  25  j<  (Magalhriea) 
or32  ^  (other  authors)  long;  dorsal  root  of  hooks  short  and  eauiu  length  aa  ventral 
root.  Suckara  round  to  oval,  75  ft  in  diameter,  nuarmed.  Segments  12-13  In  num- 
ber, iucreaaing  gradually  in  aize  from  the  Urst  to  the  liist,  so  that  tile  entire  body  is 
wedge-ahapod.  Genital  porea  irregularly  alternate,  situated  at  the  anterior  angle  of 
the  Begmeuta;  male  otgaua  appear  in  first  segment,  testicles  "niimorous,"  viteUarta 
Been  iu  ninth  and  following  segments;  mature  eggs  seen  only  iu  twelfth  and  thir- 
teenth segments;  they  lie  iu  12-13  largo  vesicles  which  tiually  break,  the  eggs  being 
scattered  through  the  segmeuta.  ICgga  a]iherical,  t2  u  iu  diameter,  with  2  luani- 
brouea;  liooka  of  oncoaphcro,  G  ii. 

f)e7ek>{ni«it .'  Intarmediato  host  is  probably  an  earthworm  (Allobaykora  faAuia 
Kiaeu).    The  oysticcrcoid  ha<i  no  tail. 

Smt:  ChickeuB  (CaftiM  domealicHs). 

OtosrapkicalAMTibiMan:  Germany  (von  Limstow);  Italy  (GroBsiit  UovuUi);  Ijuuth 
America — Brazil  (Magalhoes). 


and  figured.  Accordingly,  (ri(i»ea(o  should  never  have  been  proposed,  and  hence 
can  not  be  taken  into  conaideration  under  any  circnntstances.  Krabbe  states  that 
the  description  and  &gnres  of  T.  lineata  ore  so  Imperfect  that  it  is  not  possible  to 
determine  the  spaciea  with  certainty,  although  from  Bluch'a  llgaros  it  is  not  proba- 
ble that  his  worm  is  identical  with  T.  rkomboidea.  This  statement  relieves  iia  from 
cuusidering  T.  lineata  further  unloaa  Blouh'a  specimena  can  be  found.  Authors  bavo 
generally  accepted  Dujardin's  apocitic  name,  but  the  publication  of  Nitxsch's  name 
by  Kudolphi  establishes  the  date  of  T.  furcigera  as  1819,  and  associates  the  name 
with  Rudolphi's  description.  Kcabbc's  cBtablishmont  of  the  identity  of  T.  rhom- 
boidea with  T.  farcigera  must  naturally  snppreas  Dajardin'a  name.  Accordingly, 
NitzBch'a  specimens  are  the  oldest  types  as  yet  oouBulted,  and  nothing  remains  at 
preaeut  but  to  accept  Budolphi's  publication  of  this  name. 
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Vou  LiDatow(ltn2U,iip.&6-67)  diacovurodtbie  wiirm  in  chickens  iu  Germany,  and 
desvri1>ed  it  oh  Taitia  eiineala.  Pianu  (1882, p. 393-394}  evidently  exaniiiiod  »oiiie  of 
Toil  Liustow's  originals,  but  does  not  odd  much  to  tlio  dingnosis.  GroMi  &,  llovelli 
(1889A.,  p.  401 ;  1B93,  pp.  29-30, 88-90)  found  the  eaiuu  Bpecies  in  Italy ;  they  found  aome 
cyaticetouida  in  au  eortliwuriii  (Jllobophora  falida),  ivbicli  they  believe  represent  the 
larval  stage  of  T.  cuueata.  They  evidently,  liowevcr,  did  not  make  iiny  ezperimenta 
to  detoTiuino  thia  point,  although  they  state  that  the  hooks  agree  with  the  hooka  of 
T.  runtala.  Thla  sup^iosed  iutennudiate  host  must  therefore  bo  aabjected  t«  oiperi- 
meutation  before  Grassi  &  KovclU'a  etateiuent«  arc  given  fnl)  credence.  MagalhSea 
{1892,  pp.  145-14G)  recorda  the  aaino  species  from  Brazil,  adding  several  important 
fiointa  on  the  anatomy  of  tliu  worm,  liailliot  (1892,  p.  53)  usee  the  term  T(mia 
iplittioidti  for  this  worm,  liin  ground  iivideutly  beiug  that  the  term  T.cuiicata  is 
already  i>ruoccupied.  Tii  18^  (p.  304)  lie  reverts  to  the  apeciHc  name  cNNoala,  placing 
the  form  iu  Uicranola-nia.  Ity  the  intenmtiooal  mlea  tho  term  eaneala  muat  fall,  on 
which  account  I  accept  the  next  available  name,  iphenoidet.     (Ste  uddendnm,  ji.  61.) 

Genus  DRIIPAIfIDOT2INIA  KaiUit't.  1892. 

i)fiir7iio«(« :  Head  provided  with  a  single  row  of  uiiifonn  hooks,  few  (6-20)  in  num- 
ber, with  dorsal  root  much  longer  than  ventral  rout,  tlio  latter  always  email;  with 
prong  directed  posteriorly  when  tho  rostellnm  contracl«.  Ty[>e  siiecios  Dr.  lanccolala 
(Uloch,  1782)  Koillicl  1892. 

DaielopmeHl:  The  larva!  atage  (cysticorooid)  of  several  specioa  bos  boon  found  la 
small  crustaceans. 

!  Genital  pores  alteniate;  rostellum  with  16-20  hooks 
20-27 /J  long;  Hub:  cblckuDH,  f  pboaBauts,  f  ducks, 
pigeons I}r.iii/tmdilmli/ormU,pA3 
Genital  pores  unilateral 3 

J  Uostellum  with  10  hooks 3 

j  Boetullum  with  8  hooks 4 

(Hooka 20m  to  23/(  long;  found  iu  ducks,  domestic  gouao,  and 
wild  goosander i>r.  (sBuirottrJi,  p.  43 

3,  -j  Hooks  35 /I  to  40;i  long;  found  iu  geuau Dr.  ictigera,  p. 41 

I  Hooks  51  ^  to  Gl  /I  longi  found  iu  geese ...Dr.  nnuoia,  p.  40 

|_  Hooks  C5  /(  to  72  /(  long;  found  iu  ducks Dr.  analina,  p.  39 

(  Hooks  31/1  to  3r>  fi  long;  found  in  diicka  and  geese Dr.  lanceoiala,  p.  36 

4.  ]  Hooks  57  /(  long;  found  ingeoac Dr.  faadala,  p,37 

I  Hooks  77  /(  to 80  II  long;  fouud  iu  ducks  aud  geese Dr.  gracUit,  p. 38 

A.  0«nl1al  poTfl  oniLatcrBl. 

a.  Boalallum  wiUi  8  hook!, 
10.  Drepauidateenia  lanceolata  (liloob,  1782)  Kailliut,  1892.    Tho  lanceolate  tape- 

(1727,  Tantia  {uiterum  Friscli— vide  Kud.,  1810;  1781,  T.  aoutinima  I'allaa,  pars — vide 
Krul>bo,  1869;  177U,  T.  ttn»tri»  IHuch— vide  Kud.,  IHIO;  1782,  T.  laaccolaia  Bloch; 
1786,  T.  lanctola  llatsuh-vide  Rud.,  1810;  1803.  Hatyaii  1a«<xvlata  [Uloch,  1782) 
Zetlcr— vide  linil,,  1810;  lim,  llsineHolejiui{Dileina)  laneeittala  (lilocli,  1782)  Wein- 
laud.) 

,  [I'l.  IV,  Figs.  43-53 ;  I'l.  V,  Figs.  54-55.] 

DiaguatU:  30"""  to  130"""  long  by  5'""'  to  18"""  lirood.  Head  very  small,  globular; 
rostellum  cylindrical,  sliglitly  swollen  on  the  Huuituit,  armed  with  a  single  orowa 
of  8  hooka  31  /i  to  35  u  long;  suckers  rounilcd.  Neck  very  short,  can  be  retracted 
with  tho  head  into  the  anterior  portion  of  the  strobila.  Anterior  segments  very 
short,  the  following  segmonts  increasing  siiglitly  in  length  and  bccomiug  gradually 
broader  to  within  a  short  diatauou  of  the  posterior  extremity  when  they  boovme 
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narrower,  giviog  tbo  Ixxl;  a  lancet  stui|>e.  GoDital  pores  unirateml.  Dear  aoterior 
comer  of  aegment;  penis  armed  vritli  apiuos;  cirriia-iKiucb  email;  tcHtielee  It; 
female  organs  on  opposite  aide  of  aegnteiit  from  genital  poro  (Feiiereiseii).  Kgga 
witU  very  thin  external  sliull  50  /<  by  35  /i ;  books  of  oncosplieru  H  pi.  Develop- 
tnent:  Uuknown. 

Uonti:  Tauio  ilaclc  (.lna«  baseiiat  don.);  bluok  duck  (Jnojr  obacHra);  tame  goone 
{Anter  aniicT  dii».') ;  muscovy  duck  {CairinaiHoadhala) ;  ivbite-headodduck  (£ri*naliira 
leucoeephala);  pochard  {Aytbya  ferina);  African  toal  (.Ijtija  nyrooa);  red-crested 
pochard  {Aythya  rafinn);  flamingo  (I'himlcajiJcrul  a»Uqnorniit). 

Geographical  Hiitribuiion:  England,  Doumark,  France,  Germany,  and  Austria.  K]i[- 
demic  in  1710,  reportei!  by  Frisch. 

Bloch  (1782,  p.  7-9)  fi^nnd  this  worm  more  eapooially  among  lean  goose ;  noese  (1782, 
p]>.  3T7-.1SD)  says  thnt  it  is  most  critnmon  in  lean  geeso  wliicli  hn\-o  haeu  nilowoil  to 
roam;  Hujardtn  (IS^tTi,  p.  562)  mentions  T.  lanceolata  tut  possessing  10  hooks  and 
irregalarly  alternating  genital  poros,  which  makes  it  probable  tliat  be  did  nut  liavo 
this  species  before  iiim.  Krabbo  {18fi9,  pp.  295-296)  found  this  form  in  77  geese  ont  of 
400  examined,  or  ahont  20  per  cent.  Tlio  Vienna  catalogue  gives  T.  laneeoiata  and 
T.  H*Hoia  together  for  19  out  of  130  tamo  geese.  Tbo  epidemic  cif  ITIO  rccnrdal  by 
Frlecb(1727;  1781,  pp.  155-156]  is  attributed  to  tbis  species.  It  bas  been  found  by 
varions  German  authoni.  Mi'gnin  (1881A,  pp.  20-32)  has  founil  it  in  ducks  and  geese 
in  France,  Railliot  (1893,  pp.  2m-.W0)  in  Ardennes  Franco,  I.ncet  in  Loiret,  Fmnre. 
Kail  list  states  that  tiiis  is  the  most  common  form  in  geese.  tlaHHiillhosonospecimeu 
ttom  Liverpool,  England. 

Anthora  generally  consider  that  there  is  little  or  no  difSciitty  in  recognizing  tbia 
species,  its  anatomy,  however,  is  very  imperfectly  understood. 

11.  Drepai)ldat»uiafaaciata([f  Kudolpbi,  1810]  Krabbe,  1869)  Uailliet,  1K03. 
(1868,  "  r.  letigera  FrOlieb,"  1789  of  Foucreisen  [uec  Friilioh  of  v,  Sieliold,  1&18] ;  1869, 

T.  /atciata  Krahl>c.) 
(t  1800,  Alyetminthut  crgnatus  (Ooczr,  1782)  Zeder  paw— vide  Rod,,  1810;  t  1803, 
HatygU  erettala  (Ooeite,  1782)  Zeder  pars— vide  Rud.,  1810;  t  1810,  Ta-nia /aaciala 
Rud.). 

[PI. V,flge. 56-66;  PI.  VI,  flgs.67-76;  PI,  VII. figs. 77-79.] 

DiagtwU :  Body  BO""  to  160"'"  long  by  I""  to  2"""  broad.  Head  hemispbericat, 
eompressed,  O-SS™™  broad  by  O.^'i"""  long;  snckers  oval,  O,!!"'"' long  by  0.13""" (iHwt- 
terior) toO.Oe"""  (anterior) broad ;  rostnllum  long,  tliick,  cylindrical, 0.26'""' by  0.05"'"', 
armed  on  anterior  end  with  simple  crown  of  8  hooka  57  ^(  to60/(  long,  roots  of  aliout 
eqnal  lengtli.  Nook  very  long,  much  thinner  than  the  hend.  Segments  mueb  broader 
than  long;  anterior  segments  5  times  as  broad  as  long;  posterior  segments  3  times  as 
broail  as  long,  and  somewhat  funnel  shaped;  segments  become  0.25°'"' thick;  tbick- 
nesa  especially  in  tbo  median  line,  which  ia  traversod  by  a  dark  longitndinal  baud; 
thinner  and  more  transparent  toward  the  border;  straiglitor  at  the'  angles,  tbe 
strobila  haviug  a  cronate  appearance.  Genital  pores  nnilateral  in  anterior  half  of 
margin.  Calcareous  liodiea  absent  from  thebeMt,  but  present  in  the  neck  and  increase 
distally.  Miilf  organ*  begin  to  develop  in  ca.  one  Iiiindred  and  twentieth  segment; 
3  testicles  present  in  distal  portion  of  segment,  one  median,  two  lateral;  vaa  def- 
ereua  runs  diagonally  toward  proximal  aporose  corner  of  sngmont,  swelling  into  a 
vesicula  seminalis;  near  lateral  margin  it  turns,  runs  parallel  to  anterior  margin 
and  leads  to  cirrus  pouch,  which  also  runs  parallel  to  anterior  oiar};iu  nf  segraunt ; 
cirrus  pouch  lies  on  aporoso  side  of  modiun  line  and  contuins  a  second  vcsicula  semi- 
nalis, which  communicatee  with  a  very  long  cirrus;  genital  cloaca  0.2""°  to  0.3'""' 
long  by  0.(9'"'"  to  0.09"""  broad,  tho  broader  portion  being  next  to  genital  pi)re ;  a 
rowof  spines  at  the  polntwbcro  the  [lenis  opens  into  the  cloaca;  penis  covered  with 
tDinato  spines.  Female  organt  not  well  understood;  begin  in  ca.  one  hundred  and 
forty-fifth  segment;  a  median  oval  body  and  two  lateral  lobed  bodicn  joined  together; 


B  median  Kceptacuiuiu  BemiuU  rniis  cophalail  Mid  diagonally,  cootiDnes  as  vapua, 
whioli  ruuH  parallel  to  Diiteciur  margin  iiearly  entire  brcadtb  of  segment,  and  opens 
JQto  cloaca  near  cirrus ;  a  second  larger  lobed  budy  —  f  ntcriiB. 

Deetlopateitt :  CcrcocsalU  Dr.  fiaeiaUc  in  Cgeiopt  agilU,  recorded  liy  UrSaek. 

So*t):  White-fronted gooae (^))«fr aIbi/ron«);  graylag goose(.l.anter);  tamegfloan 
{A.an*tr  dom.). 

fleograiikical  dialribulioii :  Denmark  (by  Krabbe);  Germany  (by  Fenereisen); 
Bohemia  (by  Hrdze^). 

Zeder  referred  a  tapeworm  which  he  had  found  in  a  gooso  to  T.  crctiala  Goeze,. 
which  was  reported  from  I'ieus  major  (sea  Krabhe,  18G9,  p.  300).  Badolphi(lS10,  pp. 
130-140)  renamed  the  apeciea /asciala,  but  does  not  appear  to  have  examined  it. 
Feuereisen  ( 1868,  pp.  162-190)  tiien  determined  von  Siebold's  T.  faeciata  Riid.  ns  T.  kH- 
sera  Frolich,  1789,  and  this  year  following  Krahhe  (18G9,  p.  300),  stating  that  it  waa. 
imposBiblotorecogniKo  definitely  what  goose  tapeworm  wae  in  eluded  under  thespe- 
ciRc  BUkioo  fasiiala  by  earlier  authors,  proposed  to  apply  the  name  to  a  'n'orni  in  geesB' 
provided  with  8  hooks  on  the  rostotlnm.  Authors  have  since  Krabbo's  time  adopted 
his  form  OB  faieiaia.     I  retain  this  name  pTovi3ionally,although  it  has  no  tight  to. 

Mnizek  (1S90, 1891)  records  a  cysticercoid  from  Cyprit  agHin  which  he  identiBee  an 
the  larval  stage  of  Tantia /atciata  Itudolphi.     lie  evidently  made  no  infections. 

12.  Diepanidotaeiila  gracIUa  ({tZedor,  18031  Krabbe,  imt)  Itaillint,  1893. 
(1869,  T(mia  graeilU  KTohhti.) 

icilis  Zoder;    r  IHIO,  T,  gm- 

[Pl.  VII,  ligs.  80-91;  n.  Vlll,  figs.  92-99.] 

Diagnotii:  About  270™'"  long  l>y  1.5-2"""  broad.  Hrail  snbglobnlar;  restcllnm 
cylindrical,  obtnse,  armed  with  a  simple  crown  of  8  hooks  77-80  ft  long  (95  ji  and 
oven  103  /i  after  Liinuherg).  Neck  very  short.  Anterior  portion  of  bwly  very  thin 
for  a  considerable  length;  anterior  Hogmcnte  infundibiiliform,  the  following  seg- 
ments gradnally  becoming  quadrate,  genital  purcs  unilateral.  Reoeptaculam  semi- 
nispyriform;  penis  unarmed;  genital  sinna  provided  with  large  spines. 

DevelopMent:  Cercocgitit  l>r,  gracilii  in  Candona  rostrala  by  Scott,  In  Cyprii  oom- 
pretia  Beiid  (Cypria  <iphllialmi<:a  .lurino)  and  Cyclops  riridii  Fischer  by  Mrti7«k,  in 
Cypria  ophihaJmica  by  Moniez. 

3i>»t»:  Tame  dwck  (Anai  lionckat  dom.)  \  malhird  duck  ( J.  boac^«) ;  widgeon  (J not 
pmeiope);  tame  gooae  {Avsrr  anacr  dom.);  goosander  {Merganser  merganur);  red- 
hreosted  merganser  ( Merganser  sfrrator) ;  common  nhcldrake  ( Tadoma  iadoma). 

Geographical  dittrihntion:  Denmark,  Germany.     No  opideniics  recorded. 

It  is  impossible  to  tell  what  worm  was  referred  to  under  the  specific 
term  gracilis  before  Krabbe's  time;  tlie  earlier  dcBcriptions  may  there- 
fore be  iguored  for  tlie  preseu  t,  tlic  uamea  being  accepted  aa  unidentifi- 
able synonyms ;  it  is  impossible  to  show  that  the  earlier  worms  were  not 
identical  with  Krabbe's  form  from  Anas  bosehas  dom.  The  only  posi- 
tively kuown  lioat  for  the  adult  up  to  Krabbe's  time  is,  therefore,  the 
tame  duck. 

Von  LInstow  (1872A,  pp.  535-537)  afterwards  fonnd  a  worm  in  the  goosander  (2fw- 
ganier  vterganitr  IMergni  merganier'})  which  bo  identihcd  with  Krabbe's  speoios. 
Lunnberg  (1889,  pp.  9-10,  fig.  1)  found  a  worm  in  Tadoma  vulpanter  which  he  deaeribml 
as  a  new  variety  r  T.  gracilis  toima  Tadornie.  The  hooks  on  this  worm  were  much 
larger  than  those  of  the  type  specimen,  a  variation  which  Lonnberg  explains  aa  due 
to  host  influence.  Lunnberg  (1890,  pp.  10,  30)  also  records  this  form  for  Mergut  »er- 
ralor  i.^=  Mergaiuer  acrrator). 


39 

Von  Linstow  (IST2 A,  pp.  535-537)  found  n  cysticorcoiil  measDrinK O.U  bj  O.DS""' in 
inteatiue  of  »  peroli  ( Perca  fiainatitU),  which  iio  lookoil  upon  as  the  young  of  Ta-nia 
graeitU.  Tha  larva  haa  also  Iraon  found  in  certain  fresh -water  cruatacoana  which 
pTobabI;  rapieaeat  the  regalAr  intermediate  host.  Thus  Scott  (1S91,  p.  314)  noticed 
ftn  objeet  in  a  monnted  slide  of  Candona  roitrala  Brady  Jb,  Norman,  from  the  Edin- 
borg  districtj  Blauchard  (1S91A,  pp.  330-332)  examined  Scott's  preparation  trom 
Canttona  rostrata,  and  after  a  carofol  companion  of  the  hooka  of  the  cyaticercoid  con- 
clndcd  that  this  larva  belonged  in  tlio  life  eycle  of  T<raia  ffriuilit.  He  explains 
von  liinetow's  flndinj;;  this  same  larvn  in  a  poroh  by  the  fact  that  the  fish  had  oaten 
■ome  oatracodea.  Ho  introdocea  the  formnla — the  hugth=-a  —  c,  the  boio  ^  a  — b, 
in  measnring  the  hooks,  using  it  as  foltoivH :  For  T.  gracilii  ni :  ac  =  30-75.  Mriizek 
(1891,  p,  128)  cites  thelatva  [or  CsprU  conpretaa  aairii  an  A  Cyclopt  tiridU  Finch,  while 
HonieE  (1691,  p.  26)  raontionB  it  from  Cypria  ophthalnica  from  China. 

The  larva  referred  to  is  in  all  probability  the  true  larva  of  tliiB  species, 
but  no  infections  have  as  yet  been  made. 

b.  BoUetlniil  with  10  Hooki. 

13.  DrepanidotMnia  anatina  (Krnblie,  \>m)  Rnillict,  1S93. 

(1«69,  Ta-via  anatina  Krabbe.) 

[PI.  rX,  llga,  100-111;  n.  X,  figs.  112-115.] 

THoDnoiU:  Strobila  attains  300""'  to  SOO""'  in  length  and  2""  to  3"""  in  hreadthi 
worm  of  TO""™  in  length  has  abont  G50  segments;  number  of  segments  in  longest 
wonuB  probably  reaches  2,000.  Head  with  a  siniplo  crown  of  tO  hooks  65  ;i-72  /i 
long.  Neck  long.  Fully  matured  segments  half  as  thick  as  broad.  Genital  pores 
nnilatenil;  copulation  iM^gina  with  abont  the  llvo  liundredtli  segment,  □turiiii  appenrs 
ca.  70  eegmcnts  lat^r.  Male  organt:  Testicles  3  in  number,  one  on  pore  side,  two 
on  aporose  side  of  segment;  cirms  pouch  dorsal  of  vagina,  elongate,  extending  to  or 
slightly  beyond  the  longitudiaal  canals,  and  possessing  vesicola  Hetninalia  in  its 
proximal  portion ;  vas  deferens  swollen  to  an  elongate  vesicula  seminalis  near  the 
pore-aide  testicle.  Female  organi:  Vagina  slightly  lunger  than  cirrns  pouch,  swell- 
ing into  an  euormoas  receptacnlnmsemiiuH  ventral  of  por6.aido  testicle;  ovary  large, 
abont  in  median  line;  vitellogene  gland  distal  of  ovary;  shell  gland  very  small, 
dorao-proiimal  of  vitellogene  gland;  uterns  transverse,  extending  beyond  longitu- 
dinal canals  into  the  lateral  field.  Ova  very  characteristic ;  olongato  12l>  /i-lT5  ;i  by 
90  M  with  3  ahclls;  external  shell  thin  and  transparent,  inner  shell  slightly  con- 
stricted at  lateral  borders  of  the  oncosphere ;  oncosphere  elongate,  50  w-GO  ji,  hooks 
10^-11  ju.  Dorsal  canat  small,  dorsal  of  ventral  canal;  genital  canals  pass  dorsallj- 
of  dorsal  and  ventral  canals. 

Larialttagg .-  Cysticercoid  develops  in  small tnnesel  crabs  (Cyprt*  tnc»ii^ni«n«Ramd. ; 
Cyprii  orala;  CgprU  rompreita),  and  consists  of  three  portions:  (1)  Scoles  with  (a) 
armed  roetellnm  and  2  rostellom  sacs,  (b)  fonr  euckers  provided  with  very  niinnte 
enticnlar  liooklels  (Schmidt),  and  (c)  long,  narrow  neok  provided  with  30-10  cal- 
oareonsoorpuseles;  (2)  ahoUow  cystorsac,  composed  of  tbreolayers;  (3)along,  thin 
tail,  in  which  the  B  hooks  of  the  oncosphere  are  visible.  The  excretory  system 
can  be  traced  from  the  snckers  to  the  end  of  the  tail,  where  it  ends  in  a  terminal 
vesicle.  Extended,  the  entire  boily  may  measnre  ca.  2'"'',  the  tail  being  3^  to  4  times 
as  long  as  the  cyst.  The  soolex  is  contracted  into  the  eyst,  which  then  meoanros 
0.19™"  to  0.20o"°  by  0.21'""'  to  0.23^"™,  tail  0.7'""'  to  O.ljl"™. 

Hoit:  Dome8tioatadduck(.J«(U  ftofoAatdom.);  mallard(J.bo>cha*);  pintail (/)afira 

(rcographical  dUtribuHon ;  Ponierania,  by  CropUn;  Zealand  (Denmark),  by  Gad 
and  Erabho;  Schleswig,  by  Friis;  France,  by  Monies;  Oonuany,  by  Schmidt,  No 
epidemics  recorded. 
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Kr*bb«  (1869,  pp.  2ST-3S8)  foand  Bomp  Bpecimens  in  CrepliD'a  collections  niii)«r  tt«i 
label  TiFnia  Itrrit  Blorh,  collected  fhim  tamr  docks.  Tbew  worms  agreed  with  othera 
of  Creplin's  collection  labeled  tinmoaa,  from  tlie  same  host,  and  with  ■  third  lot  of 
worms  from  Onrlt's  collection  lalielod  "  Ttrnia pprpo*aT  Atitf  bnriat  /to,"  the  latter 
being  in  a  bottle  with  otlien  which  appeared  tn  b«  T.  rii«mhoidea.  Friis  found  the 
■amo  worm  in  ivild  ducks  in  Scbleswig,  and  Oad  and  Ktsbbe  fonnd  it  in  tame  dacks 
in  Zealand.  The  worm  was  fonud  three  timed  in  100  tame  daeki.  Rrabbe  (1883,  p. 
353)  states  that  ProroBSor  Reinbnrdt  fonnd  thin  same  species  in  1874  in  Ama»  ««iila 
[=Dafila  acuta]  taken  in  Zealand. 

Hraiek  (1S91,  pp.  110-113)  describes  n  cfBticercoid  which  he  fonnd  in  Bohemia  in 
Cfprii  {neongnmt  anil  CuprtM  comprena  Baird  (according  to  HonioE,  1891,  Cgpria 
opklhalmica) ;  tlio  larva  measureil  0.40™'°  to  0.43"*,  and  bore  10  hooks  65  m  long ;  the 
tail  was  very  long;  embryonic  hooka  measured  10  u.  Honiez(lS91,p.  2G)  stat«fl  that 
he  foand  the  same  larra  in  Cgprit  incongrnuni  at  Lille,  l^auce,  and  that  the  species 
T.  oaattaa  is  the  most  common  tapeworm  of  domesticated  dncks  of  that  conntry. 

It  ia  to  J.  E.  Schmidt  (1894)  that  we  owe  our  chief  knovledge  of  this 
worm  and  the  experimental  demonstration  of  its  life  history.  Schmidt 
infected  iiumeroaH  small  2.25*°™  to  2.75'°™  fresh- water  cnistaceans  (Cifprit 
ovata)  with  the  eggH  of  adalt  animals  taken  from  dacUs,  and  followed 
the  development  in  all  itH  stages.  He  fonnd  that  the  ova  are  eaten  by 
Cypria;  the  embryo  escapes  from  its  shells  and  passes  into  the  body 
cavity  of  the  intermediate  host;  here  it  grows  into  a  roandieh  hollow 
ball  which  gradually  elongates  and  develops  the  varioas  organs  of  the 
cysticercoid ;  when  the  organs  are  formed,  the  larva  retracts  its  scolei 
into  its  cyst.  In  summer  the  entire  development  of  the  cysticercoid  lasts 
but  two  weeks,  while  in  winter  it  lasts  over  five  weeks. 

Dacks  naturally  become  infected  by  swallowing  the  mussel  crabs. 

14.  DrapanldotnniB  alnnoaa  (Zedor,  1800)  Bailliet,  1S93. 

(1782,  Tania  collari  nigra  UlocL— vide  Rod.,  1810 ;  1782,  T.  infundibuliformi*  (Anaenim) 

GooKo— vide  Dies.,  1850;  1786,  T.  collarU  Batsch— vide  Kml.,  1810;  1790,  T.  torjiMils 

Gmclin— vide  Rnd.,  1810;  1800,  AlgeelniinlliM  aioiuwiM  Zeder;  1800,  Ta*ia  ftrrrior- 

ticulata  Qoeze;  1S03,  Halgru  linuoMa  (Zode,! ,  ISOO)  Zeder;  1803,  ff.  tor^anta  (Qmelin, 

1790)  Zeder^vlds  Rnd.,  1810;  1858,  Hgmtiiolrpi*  (,L4pidi>lriat)  tinnMa  (Zeder,  1800) 

Weinland). 
[PI.  X,  flgs.  118-124;  I'l.  XI,  tigs.  125-139;  PI.  XII,  figs.  140-1*6;  PI.  XIII,  flg.  153.] 

JHagnotli :  50"""  to  lOO"""  long  by  I"""  to  2'°  ■"  broad.  Head  almost  globnlar,  roetel- 
Inm  armed  with  a  simple  row  of  10  hooks  51 /<  toOl  /<  long.  N'eck  very  long.  Anterior 
segments  of  variable  breadth  and  length ;  the  following  segments  tvapezoidal ;  poste- 
rior segments  ronndod.  Uenital  poren  unilateral,  sitnated  toward  the  anterior  third 
of  the  lateral  margin ;  in  each  pore  is  found  a  globular  aac,  armed  with  spines.  Mid 
appearing  ns  a  black  point ;  this  punctute  liue  ftllows  on  immediate  determination 
of  thoapecies.    Eggs  with  3  envelopes,  the  exterior  42  ;j  to44;j;  hooks  of  oacoephere 

Development:  Cercocyetii  Dr.  nauomi  fonnd  in  OaMmanu  pulex  by  Hamann  ud  voa 
Linstow;  in  Cyolopi  niridif  Fiscb,  C.  o^lii  Koch  and  C  luciialut  Koch,  by  Urdzek. 

Uoali:  Tome  ducks  (Anai  ftofo^M  rfom.);  mallnrd  dack(^.  hoteha*);  Brazilian  teal 
{A.  irazilieniii) ;  tame  goose  (Aneer  anaer  dam.);  graylag  goose  (A.anear);  pint^l 
(Dafila  acuta);  tufted  dnok  {Astknafuligula). 

Qeographicai  diilribuHon :  France,  Germany,  Italy,  Sweden,  and  Bohemia. 

The  speoiea  sinuosa  as  at  present  adopted  by  authors 'stands  on  a 
most  peculiar  footing. 
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Qoeze  left  a  deacriptlon  and  fignraa  of  this  worm,  with  tbe  MS.  name  Timia 
briptarCMwIata,  ttom  Ainu  futca,  which  were  Uter  piiblialied  by  Zedor  (1800,  pp. 
2%-298)  nnder  Alytelminikm  nmmttu.  Aocordingto  Kmblie ( 1869,  p.  298)  Rudolphi 
determined  M  wimata  fonus  which  iliffer  greatly  Irom  one  another.  D^jaidin  (1^, 
p.  573}  then  gave  a  more  exact  deeoriptioD  of  a  form  which  he  determined  ub  T. 
•iMiM*a  (Zeder)  Kad.,  taiceu  from  Amu  aatla,  adopting  Knilolpbi's  afsODym;  in  all 
BMentials.  Krahhe  (1669, pp.308-299)  adopted  Diijardin's  detenu ination  of  Zeder- 
Rndolphi'd  species,  bnt  ignored  synonymy  prior  to  Zeder,  Thns  we  have  do  way  of 
knowiafc  whether  the  form  now  named  H»mo»a  is  identical  with  the  original  (fanoM 
or  Dot,  and  Dnjaitltn  is  the  earliest  nutbdr  to  whom  we  oan  trace  the  present  iJHwxa 
with  any  degree  of  certainty.  Aathore  generally  follow  Krahbe  in  accepting 
Digardin's  determination  of  Zeder's  siniuMa  and  it  will  he  well  at  present  to  adopt 
this  plan. 

The  views  concerning  the  life  hiiitary  of  this  worm  rest  upon  obaorvations  by 
HunaDD,  HnLcek,  and  von  Linitow.  Hamann  (1889,  pp.  1-T,  Taf.  I)  fonnd  Borne  cyBti- 
cercoidsin  GamMOnujiiiler  which  von  LJnstow  determined  as  theyonngof  T.  siawwa. 
They  were  oval  to  apbericol;  tail  snrroanda  hody  as  a  yellowiah  border;  6  onco- 
■pherio  hooks,  13  n  long,  persiatent,  one  pair  at  end,  one  in  middle,  and  one  at  begin- 
ning of  tail;  tail  0.5™",  body  with  tail  LS*""*  long;  hooks  uf  cyaticercoid  IiO/i  long, 
10  in  nnmber;  calcareons  bodies  nnmerous,  G  /i  In  diameter,  oval.  Mr^ok  found  a 
oystieercold  in  Bohemia,  0.23'"''  long;  tail  moderately  long,  oncospheric  hooks  11  fi; 
SO  calcareous  corpasclee  preeent.  He  identified  this  orgoiiiBm  with  Hamann's  larval 
form,  and  records  it  from  Cyclopt  virtdu  Piscb,  C.  agilii  Koch,  and  C.  lucidalat  Koch. 

So  far  aa  I  can  learn  no  infections  were  made  with  theae  parasites. 

IS.  DrapwildotsMiU  Mticera  (Fiolicb,  1789)  Railliet,  1893. 

(1789,  Tamia  tettgtraVtHliiih;  1800,  ..^t^islmtnli^iuselwisnw  (Friilioh,  1789)  Zedoi;  1803, 
Balgtii  w(ijwfl{Fr51ich,  1789)  Zeder;  1819,  "ro*la  »i«u(Ma  Rud.,"  1810,  of  Riid., 
paw.— vide  Krabbo,  1869 ;  18t8,  "T.  uUgera  Frulioh,"  1789,  of  Siehold ;  1868,  "T.faa- 
o<a<a  Rad.,"  1810,  of  Feaereisen;  1889,  "T.  leHgara  Vialich"  of  Krabbe.) 

[PI.  XII,  flgs.  147-150;  PI,  XUl,  flgB.  154-164.] 

Diag*o»U:  StrobilaaOO^^long  by  l""™  to  S*""  brood.  Head  snbglobular,  0.24""  long 
by0.28""'to0.33"""hroail;  roatellum  witbaimple  crownof  lOhuoksSS;' to  43/f  (40 /( 
to  60^  long,  prong  20  p  long,  roots  20  fi  apart,  after  Feaereiseij) ;  veutial  root  short 
and  plomp,  dorsal  root  longer.  Snckers  rather  large,  elliptical.  Neck,  0.59"""  long  by 
1.1^"  bioad.  (Segments  very  short,  10  time*  as  broad  as  long,  Feiioreiaen.)  .^A.nto- 
rior  aegments  very  short,  the  following  slightly  longer,  funnel  shapod,  with  very 
prominent  posterior  angles;  chain  traversed  by  a  dark  median  band.  Porea  unilat- 
eral, small,  sitnated  toward  anterior  angle  of  the  aogment,  frequently  with  cxtrud- 
ingpenls.  Qauital  organs  begin  with  eight  hundred  and  thirtieth  Begmenta ;  embryos 
begin  with  one  thouaand  five  hundredth  segment.  Calcareous  bodies  lees  numerous 
than  in  Dr.ftuoiata.  Hale  organi:  Uale  maturity  is  reached  alwnt  the  one  thousand 
and  thirtieth  segment  and  Ib  continued  ahont  100  aegmente.  Teatictea  three,  13  /i 
in  diameter,  poeterior;  on  uncertain  body  (probably  vesienla  aeminalis)  lateral  but 
near  median  line;  vas  deferens  parallel  and  near  anterior  margin;  cirrus  pouch 
0.36°"°  long,  more  than,  half  aa  broad  as  the  younger  segmeuto,  parallel  to  and  near 
anterior  margin,  39^  (median  portion)  19  ft  [lateral  portion)  broad;  broadest  part 
ia  160  fi  to  190  /i  long  and  contains  a  veaiouta  aemlnalia  O.l*""  to  0.15°'"'  long  by  30  /i 
broad;  penis  covered  with  minute  spines.  Femala  organt :  Very  imperfectly  nndor- 
Btood.  A  body  ap]iears  on  aporoso  side  of  median  line,  develops  and  dividea  into  two 
pyriform  bodies,  which  remain  oonaected  (^oraryT);  ftom  their  point  uf  juncture 
a  canal  mns  toward  the  genital  pore,  and  showa  two  swellinga,  a  median  ( T  rocepta- 
cnlnro  seminis)  and  a  lateral  ( t  receptaculnm  seminis);  an  oval  body  (.=  f  ovary) 
sppean  in  the  extreme  aporose  aide  of  the  segment,  and  from  this  extends  another 
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hodj-  (utMOB)  towatil  tie  iDOiliaTi  Itiic,  inc^reosiiiK  in  si^p  lu  tlie  ( t)  ots 
Oncmphores  19 1>,  liookH  7.9  /f. 

Derelop«u:»t :  Cereocystii  Dr.  nligera  in  Cjiolopi  AroricOHdatiu  Clans,  foaod  by 
Scbioeil. 

Ho»U:  Tftme  Rnose  (Anter  aiu«r  dam.);  whito-fronted  gooae  (A.  aib^nm*);  bean 
gooeo  (.^./abnlil);  linTnacle  gooao  {Braniale»oopni);  tatna  ttvtea  {Olor  eggnui  dovk.) 
cited  by  von  Linstow,  but  Railllet  believes  thU  nntmeouH;  whooping  xwtui  (Olw 

CJfffHW). 

OtograpkicaldMnhtUion:  Qermany,  France,  Denmark,  Swodnn, and  Ireland.  Lacet 
Pinnd  it  producing  a  aeriouB  epidemic  among  the  yonng  Reese  in  Loiret  (Railliet, 
1893,  p.  301). 

The  name  Tirnia  Entigera  w4h  proposed  by  FrClich  {1789,  pp.  106-111)  for  a  ttotoi  3 
feet  long  and  3  lines  Lroatl, -with  unilatcTnl  genital  pores,  wliicti  liefonndinpaatDrod 
gee«o.  He  etntes  that  the  rostellam  is  nnarmed;  tbe  form  is,  like  many  earlier 
species,  not  well  described,  and  tbe  figures  are  poor,  so  that  it  is  not  possiblo  to  loll 
-with  absolute  certainty  nbat  species  Frdlich.  examined.  Helllngbam  (1844,  p.  320) 
records  it  for  Ireland.  Von  Siobold  (1848,  p.  131)  states  that  in  this  npeolealio  found 
10  hooks  on  the  rostellam.  There  is  no  -way  of  proving  that  .Siebold's  worm  was 
Frolich's  teligera;  at  the  same  time,  as  ther^  ie  no  way  of  disproving  it,  we  may  ae 
well  ivcoept  von  Siebold's  statement  regarding  thehooks;  the  species  tctipera  accord- 
ingly wonld  rest  npou  this  charactnr,  Feneieises  (1868,  pp.  190-200)  described  the 
anatomy  of  n  goose  tapeworm,  determined  as  T.fateiata  Rnd.,  which  posseased  10 
books  and  is  probably  identical  with  von  Siebold's  T.  tetigera  Frulich.  In  ISGa  and 
1868Krabbe'(I869,  pp.  289-290)  examined  400  geese  and  fonnd  T.  l4««00J>)la  present  in 
77  of  them,  anil  another  tapewono  9  times  which  possessed  10  hooka  on  thorostellnm; 
this  latter  worm  Krabbe  determined^  T.ittigera.  Krabbealsoeiaminedspecimess 
ttam  ItDdolphi's  collection  (see  Rnd.,  1819,  p.  700)  collected  by  Broache  in  Dresden, 
and  determined  by  Rudolpbi  ns  T.  sinuoaa;  tbeite  worms  were  "andonbtedly  identical 
with  "  T.  letigera.  Lonnberg  (1889,  p.  8)  records  tliis  species  for  Jiuer  Mtgtlmt  (new 
host)  in  Krlstineborg ;  ho  also  inclndes  tbe  white-fh>nted  goose  (Anier  albiftvnt) 
among  tbe  hosts,  bnt  does  not  state  bis  anthority,  Railliet  (lS93,p.301)  placed  T, 
Mliga-a  in  his  genus  Drepmidoio'nia.  Von  Linstow  (1892B,  pp. B03-501)  states  that 
Dr.  O.  Scbmeil  found  in  Cyclops  hrevieaadatat  a  globular  oysticercoid  0.133'°'>in 
diameter,  with  a  thin,  long  (2.14'"°<)  tail,  10  books  39  fi,  ou  the  rostollum,  which 
von  Linstow  identifies  as  the  young  of  T.BtUgtra.  No  infections  were  made.  The 
life  history  as  given  above  is,  therefore,  theoretical  though  probable. 

16.  Taenia  Krabbel  Kowalewskl,  1895  [nee  Mouinz,  1879].     [Sp.  dub.] 

(1894,  Tnrnia  Krahbei  Kowalewskl  [nomen  nndnm].) 

[PI.  XII,  figs.  151-152.] 

Krabbe  (1860,  p.  390)  states  that  he  once  fonnd  in  the  intestine  of  a  domesticated 
goose  a  tapeworm  head  with  10  hooks  similar  in  form  to  those  of  DrepanMoUFmia  tfli- 
gera  bnt  much  smaller,  i.e.,  21 /i  long.  He  thonght  that  jierhaps  it  belonged  to 
another  form,  bnt  figured  the  hooks  as  "  T.  teligerat; "  the  hooks,  as  well  as  the  head, 
bore  a  great  resemblance  to  DrtpanidoUmia  tettitiToatTii.  He  also  found  a  few  beads 
with  10  similar  hooks  in  the  domesticated  dnck ;  tbo  books  were  28/1  long.  Kowo- 
lewski  (1894,  p.  5),  in  a  paper  which  I  am  nnahle  to  read  because  of  the  langnage, 
mentioned  this  worm  as  a  now  speoies  under  the  name  Ttraia  KrabM.  In  a  eeoond 
paper  (1895,  p.  359,  Taf  VIII,  lig.  27),  he  gives  a  short  discussion  of  tbo  worm,  and 
figures  2  hoolfs.  In  the  German  resamti  (1894,  p.  2T9)  of  this  paper  he  simply  states: 
"A  species  from  the  goose  wbiob  was  already  found  by  Krabbe,  bnt  not  described,  is 
proposed  as  a  new  species  (TVmita  KrabbH)  and  its  external  characters  are  discuMed." 

The  status  of  this  species  can  not  be  judged  at  present,  bnt  the  slight  variation  in 
the  form  of  tbe  books  is  not,  in  my  opinion,  sufHcient  to  <MtabliBh  the  form.  As 
Kowalewski  has  unfortunately  written  in  a  language  which  is  not  nndentood  by 
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many  Anthora,  it  in  ilifflmilt  tn  jndge  his  work,  nud  as  it  is  now  necessaiy  for  an 
inveetigatitig  holmintliologitit  to  leani  uo  loss  tliau  ton  languages  in  order  to  keep 
np  with  liis  branch,  it,  is  to  hv  hoped  that  Kowalowski  will  iu  the  future  give  fall 
traiuilation!)  of  hit  sciontilic  articlos  in  Gentian,  Frencli,  English,  Italian,  or  some 
other  language  better  known  than  his  own. 

WhatsTor  ninj  prove  to  1>o  the  st^ntns  of  this  species,  the  name  T.  Krabbei  ean  uot 
be  retained  for  it,  as  this  name  Iiim  always  been  used  1iy  Moniex  for  another  form. 

17.  Dropanidoteenla  tAnairoatris  (Radolphi,  1819)  Railliet,  1893. 

(1819,  Twnia  tenuiroitrii  Kndolplii.) 
[PI.  XIV,  figs.  165-I72.J 

rHagnOfU:  lOO™""  to  125™""  long,  1"""  to  3"""  broad.  Head  snbglobiilar ;  rostellam 
delicate,  snbclavifnrm,  armed  with  a  eingls  nrown  of  10  hooks  20  /f  to  23  ^  long; 
snekeTs  round  Nock  ratlier  long.  Anterior  segments  straight  and  short,  the  follow- 
iiig  longer,  with  eharp  prominent  posterior  angles,  like  tlio  teeth  of  a  saw.  Genital 
pores  unilateral.     Kgg  cylindrical,  85  /i  long.     Hooka  of  oncosphero  7  fi. 

Derelopmeai :  Cercocg»ti»  Dr.  lmmro»lrU  in  Gammarus  pulex,  fonnd  hy  Ilamann  and 
von  Linstow;  in  Cyclops  agili*  and  €,  pttleheUna  fonnd  hy  Mriizek. 

noils:  Tamo  goa«o  {A<Mtr  aiiser  ilani.);  European  soanp  dnek  {Aythga  nnrila); 
tufted  dnck  (A!/ths«i:tittata);gaoaimtloT(Merganiarinerganter);  red -breasted  mergan- 
ser (,l/.  mrjTa(of);  emow  or  niiu  (Mergut  albellus);  Greenland  eider  (flomaleria  mol- 
liMinn);  velvet  sr^ter  (Oirfi^ia/Haca);  kittiwake  (J!(»a  IriifaGljiIa). 

GeograpkicatrlUlribuiion ;  Denmark,  France,  Germany,  and  Bohemia.  No  epidemics 
recorded. 

Krabbe  (IHfi!),  pp.  291-292)  examined  Radolphi's  types  and  fonnd  hooks  upon  the 
rristellnin,  nltliongh  they  had  escaped  Kndolphi's  attention.  The  original  specimens 
wnro  oollecled  by  llrcmsor  from  iUignnter  mn-gamer;  von  Siobold  also  fonnd  this 
species  in  the  same  host  in  Kavaria  and  Krabbe  fonnd  tlie  same  worm  in  AytKya 
iKarila.  It  is  also  reported  from  other  wild  birds.  Ilellingham  (1844,  p.  320)  gives 
vfylAya  eri>la(a  as  a  host,  but  does  not  state  his  authority. 

Hamann  (1889,  pp.  7-9,  Hgs.  o-c)  fonnd  a  cysticorcoid  in  Gammartifjiulsz  which  be 
looks  npoa  as  the  larval  stage  of  this  worm,  and  ho  assomos  that  as  the  domestic 
<inck  is  the  only  bird  (i.e.,  so  far  an  Hamann  knows)  which  visits  the  water  in  which 
this  Inrvnl  stage  was  found,  this  tapeworm  is  also  found  in  doninsticated  dncks.  An 
argument  like  tliis  has  yalne  in  science  only  in  order  to  place  us  on  onr  gnard  for  the 
paraaite,  but  it  would  be  going  altogether  too  far  to  accept  this  worm  as  a  parasite 
of  domesticated  diioks  until  it  is  found  in  that  best.  Hamann  made  no  infections 
with  his  larval  form,  and  accordingly  the  demonstration  that  this  cysticercoid  repre- 
aents  the  larval  stage  of  })r.  tenairoati-is  is  still  lacking.  Hamann  describee  the 
larva  M  lying  in  a  cyst  fastened  to  the  intestine  of  the  crustacean,  and  possessing  a 
yellowish  tail  and  grayish-white  body ;  diameter  0.2""",  hooks  10  in  nnmber,  23  ii 
long;  calcaroons  bodies  oval  6  /(,  oncospheric  hooks  9  fi.  Von  Linstow  (1893A, 
pp.  338-330)  obnorved  thr>  same  larva  in  the  same  boat,  and  Mr>!zek  (1891,  pp.  101-106, 
126'129)  doBcribes  it  from  Cj/clopl  ngilie  and  Cgcl.  pulcbfUiu  in  Bohemia.  His  speci- 
mens were  very  small  O.IO"""  to  0.11""°;  10  hooks  21  ;i  to  23  ^f;  tail  long;  oncoapherie 
hooks  6  fi. 

S.  OanltalponilrTflpalarlT  altmiate. 

18.  Drepanldotsenla  InfondlltulifbnnlB  {Goei;e,  1782)  Bailliet,  1893. 

(1772,  Globus  stercorcut  Scopoii— vide  Parona,1894;  1779,  Tamia  In/undlhaltm  Bloch — 
vide  Goeze,  1782;  1781,  T.  arinm  rallaa— vide  Goezo,  1782;  1782,  T.  orficaiis  conridei* 
Bloch— vide Rnd.,  1810;  1782,  T.infundibutiformisGofixa;  ITRG,  7. fuHMra Batscli  [neo 
Linstow,  1872]— vide  End.,  1810;  1788,  T.  eonoidta  Scbrank— vide  End.,  1810;  17M, 
T.  mrrata  Rosa  [nee  Goezo.  1783]- vide  I'nronn,  1894;  1800,  Alyselminthus  in/uadauli- 
/oTMif  (Ooeze)  Zoder ;  1803,  Ilalash  infiindiijilifoTmi*  (Goeze)  Zedcr. 


IPl.  ?^IV,  flgu.  173-186;  PI.  XV,  ligg.  187-193.] 

biagito*!* :  20°"°tol30'°°',  rarely  230'"'"  long.  Head  globular,  raUierJepreBaed;  roa- 
tellam  elongate,  cylindrical,  or  Lemi spherical,  iwoUou  at  aummit,  armed  \Tltli  a 
single  row  of  16-20  Looks  20  fi  to  2T  /i  long,  n-itli  lonj;  dorsal  and  short  ventral  root; 
fluokers  rather  small.  Neck  very  short.  Anterior  segmouta  vory  abort,  tbe  followilig 
fnnnel  shaped,  the  anterior  border  being  much  iiorroner  tbau  tUo  posterior  border; 
poaterinr  segmeuts  nlmost  as  long  as  broad.  Genital  ]Kires  irrrgalarly  alternate. 
Penis  thick,  covered  with  few  epines.  Hoofcn  of  embryo  12 /i  tol7/i.  (See  also  diag- 
nosia  given  below,  p.  44. ) 

Development :  According  to  Grassi  &  Rovelli  the  cjaticercoid  developa  in  the  ordi- 
uaiy  liouae  Uy. 

HotU:  Cbickena  (GoIIiMdaniMticH*);  migratory  quail  (CalHraii  cDlariiix);  Ipheas- 
aots (PAfMionui  oolckieiu);  mallard  (.'Iniu  hoachat);  tamo  duck  (.^ndr  botcbai  dbm.); 
terowned  pigeon  (Gotira  sp.)j  f  donieaticatcd  pigeon  (Cufiimba  Hria  <Ioni.);  sparrow 
(Fringilla  domaiica). 

Geographical  d\»trib*tion :  France,  Italy,  Ireland,  Zealand  (Denmark)  (Krabbe), 
Pomeranin  (Creplin),  and  Saxony  (KUchenmeiBter).     No  epidemics. 

Tlie  earlier  descriptions  of  Dr.  in/ttndibuli/ormis  arc  e:tceedingly 
unsatisfactory,  and  in  many  casCiS  it  is  impossible  to  recoguize  wliat 
species  an  autlior  had  before  bini  when  he  detcrmiued  it  as  in/undibvli- 
fwrmis. 

Erabbe  (1869,  pp,  339-341)  examined  Riidolplii's  (1810)  specimens  and  determined 
the  forms  from  chiokotis  aa  "  undoobtedlj'  identical "  witli  specimens  wbicli  he  col- 
lected in  Zealand,  and  with  specimens  from  Creplin'B  and  KUcbenmeister's  collections. 
Kadolphi's  (1810,  p.  124)  specimens  from  (Hie  tarda,  however,  Krabbo  determined  as 
different  from  the  Hpurimcue  from  chickens. 

Tbie  scotns  to  be  the  narlieat  exact  reference  to  this  species,  which,  therefore,  rests 
npon  Krabbe's  (1869)  stndy  of  tbe  material  which  Rudolphi  (1810,  pp.  123-126)  deter- 
mined aa  Goeze'a  (1782,  pp.  386-390)  Tienia  infrntdihuHfonuia.  Unless  original  speci- 
mens of  authors  before  Rudolphi  can  be  atndied  again,  and  nnlesa  it  can  be  aho\m 
by  this  means  that  Ruilolpht's  (1810)  specimens  wern  not  really  id outical  witli  Goeze'a 
infuHdibulifoitnit,  this  speoillc  name  may  at  present  bo  applied  to  tlic  paraaitos  as 
deLeimiued  by  Krabbo.  It  is  useless  to  revert  to  the  names  prior  to  iii/undihiit/(>rmu, 
1782,  unless  the  originals  npon  which  those  names  were  based  can  bo  reatndied. 
Bellingham  (1844,  p.31!))  records  this  species  toT  A»a»  bo»ehttt,  A.  hoachas  iowi,,  moA 
Fiingilla  domettica.  Tbo  form  which  Dnjardin  (18-15,  p.  586)  determined  aa  ti^imdi- 
biili/orntia  is  referred  to /)avaine(i  ceiticillui.  Krabbe  found  this  worm  (Dr.  inf.)  in 
26  ont  of  200  cbickensin  the  region  of  Coponhagen.  M^gnin  (1881A,  pp.  33-33)  states 
tbat  he  found  T.  iu/undihati/ormia  in  large  numbers  in  the  epidemics  of  syngamosis 
among  pheasants,  but  it  is  evident  that  the  form  he  roferreil  to  was  his  T.  agama. 
Bremser  alao  records  it  from  pheoannta,  but  his  observation  should  be  confirmed. 
M(!gniu  records  it  for  pigeona  and  in  Ooura,  but  these  observations  also  need  con- 
firmation, fur  M6gnin  remarks  that  tbo  specimen  from  Gaura  bad  three  rows  of  hooks 
upon  the  suckers,  (_1  Davaiaea  ntiiioillua,  q.v.p.48).  Plana  (1882,  p.  393)  found  this 
parasite  tbe  most  common  tapeworm  of  chickens.  Grassi  &  Rovotli  (1889,  p.  401; 
1892,pp.  33-3i,  89)  state  that  they  found  the  larval  stage  in  the  house  fly  (dfiuca 
domes (ica),  but  they  did  not  prove  their  puhit  experimentally.  Crety  (1890,  pp.5-8) 
records  Colamix  communis  aa  a  new  lioat,  and  remarks  upon  tbe  anatomy  of  the  para- 
site. Unfortunately  the  figures  ure  unsatisfactory,  and  the  description  is,  therefore, 
not  of  sucb  value  as  it  otherwise  would  be;  from  his  doscription  tbe  following  char- 
acters are  taken : 

DiagwiU:  (T.  tn/wmJiftu/y'orniin)  Strobila  to  100""".  Head  very  small,  spheroidal, 
0.387'"'"  broad;  rostellum  armed  with  20  hooks  upon  its  cupola-like  extremity;  length  . 
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of  raetetlnm  O-IST^"-,  brendtli  62  /<  to  ^  « ;  bocks  23  /j  loDg;  suckers  0.215'°'"  hy 
0.156°"".  Neok  very  short,  0.313""'"  in  length;  middle  segments  0.48'">"  long,  poste- 
rior Begmeuts  0.901"""  long.     Genital  pores .     Male  genitalia;  Testicles  16  to  20 

in  number,  29/1  to  H  fi  in  diameter,  si  tnated  in  median  field;  vaadefcreus  begiusnbouC 
the  middle  of  the  segment,  first  portion  slij^htl;  eianoas,  lat«rul  poitiou  very  toi- 
tuous;  cimiH  ponoh  globose,  71  fi  in  diameter;  oirrns  armed  irith  numerous  small 
epiaea.  Female  genitalia:  Reoeptaculum  seminis  106  fi  by  39  u,  sttuntod  nonr  the 
ovary;  ovary  globose,  near  anterior  margin,  occaaionally  irregularly  divided  into  two 
halves;  ovidnct  ruus  from  ovary,  iu  median  line,  distalty ;  vitellogene  glaud  in  about 
the  middle  of  the  proglottid  is  geoerntly  globose,  oocBsionolly  irregularly  divided 
into  two  portions,  vitollo-diiot  rnua  cepbalod  from  its  median  portion;  shell  gland 
very  small,  between  ovary  and  vitellogene  gland;  ntema  forms  very  i|iiickly,  iu  the 
luaturo  proglottid  it  occupies  the  entire  median  held  and  is  composed  of  a  large 
cavity  imperfectly  divided  into  numerous  small  :;ells  (^^gg  capsulesT).  Ova  56  ft 
by  46  II,  with  SsbellB;  ouoosphero  33  ;/,  hooks  17  *i.     (Krabbe:  hooks  12  u  to  17;/.) 

Fasquale  (1890,  p,  909)  records  the  worm  for  cbickeus  in  Maasowah. 
Balliet  (1893,  \i.  302)  well  remarks  that  the  generic  positioD  of  this  spe- 
cies in  doubtful.     (See  addendum,  p.  61.) 

I  lefraiu  from  discussing  this  form  farther,  escept  to  remark  that 
practically  nothing  is  definitely  known  about  the  species.  Grety's 
description  is  the  only  one  which  can  be  given  the  dignity  of  a  diag- 
nosis, and  yet  that  was  not  based  upon  originals.  The  earlier  descrip- 
tions, which  take  no  account  of  the  internal  anatomy  of  the  segments, 
are  almost  useless  so  far  as  zoological  descriptions  are  concerned. 
Were  it  not  for  the  fact  that  the  original  host  (chickens)  is  known,  I 
have  the  most  serious  doubt  whether  it  would  ever  be  possible  to  recog- 
nize this  form;  aTid  whether  even  the  numerous  epecimeus  recorded 
from  chickens  as  T.  in/undihuliformia  are  to  be  considered  as  such  is,  in 
my  opinion,  an  oL>en  question.  I  have  specimens  of  worms  from  pigeons 
[Columba  domentica)  and  from  turkeys  [MeleagHs  gallopavo  mexicana), 
which  1  should  like  to  determine  as  J>r.  in/undibuliformis,  but  it  seeins 
to  me  that  tliis  specific  name,  like  ToiJiia  expansa  of  older  authors, 
is  only  a  Latinized  form  of  expressing  one's  doubts  or  ignorance  as  to 
what  species  is  iu  the  bauds  of  a  given  worker,  while  as  for  the  sup- 
posed life  history,  with  the  fly  as  intermediate  host,  although  I  am  not 
willing  to  deny  the  correctness  of  the  hyimthesis,  1  do  insist  that  it  is 
only  an  hypothesis]  with  little  back  of  it,  and  tbut  it  is  now  time  to  call 
a  halt  on  such  speculative  work  and  to  distinguish  between  what  is 
shown  exiMjrimentally  to  be  fact,  and  what  might  possibly  be  shown  to 
be  fact.    (See  also  Twnia  nu^ropunctata.) 

B.  Suckers  armed:  gcuciu  Ilavainea,  Eckinocotgle,  and  Ophrswogtle. 

Qeuus  DATAINEA  U.  Blanchard  &  Railllet,  1891. 

(f  1893,  Cftapmania  Monticelli.) 

Diagnoiii:  Worms  of  small  or  modioni  size.  Head  rouuded,  surmounted  by  a 
rostellniu  or  hollowed  by  a  dupressiou,  but  armed  iu  oitbur  cuse  with  u  double  row 
of  nomecoos  small  hooks  iiossessiug  a  eiiecial  form  (prong  auil  dorsal  root  short. 
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Tsntral  root  very  long,  giving  them  thu  furm  of  a  Luumer),  t^ncki-TS  rounded, 
bordered  witli  eereral  rows  of  aiuall  hooks  wliicli  me  iiiatalilu  or  {lomiiiteiit.  GeiiiUU 
poiM  generally  iiDilateral  but  oucuHiuaully  irregnl.irly  alteTuatu ;  in  the  furmut  cane 
(unilateral  poies),  the  ova  ato  j^erally  arranged  in  groups,  in  I'j^g  caiisalcs ;  ovury 
In  some  apeciea  develops  into  the  uterus ;  eggs  also  isolattid,  scatterod  tbroiigb  the 
pareiiabynia ;  embryoa  without  pyriforni  body. 

Tgpetpteitt:  As  the  type  spec iea  liiM  evidently  uev«[  boeu  ])Tupu8od,  I  propose  D. 
proglottina  (DaTaine,  1S60)  K.  Blaacbard,  1801,  as  type. 

Developn^Ht ;  As  yet  little  known;  the  larvit  of  some  speciea,  however,  bave  lH;eii 
fonnd  in  certain  arthropods  and  moUnsks. 

latitat:  Intestine  of  bttda  and  mammals. 

Blanchard  (1891B,  pp.  423-440)  recogDizus  fourteen  species  as  belong- 
ing to  ttiis  genus,  and  tbinke  that  T.  ciinlaHiuHa  and  T.  claculu»  may 
also  b«  placed  here.  Some  of  tbe  forms  B)anuhaid  iucludes  bere  are 
well  established,  others  rest  upon  weak  vharucters. 

Moutlcelli  {1893,  pp.  16-17)  bas  recently  proimsed  a  uew  genua  Chap- 
mania  wbich  seems  to  be  very  closely  related  to,  if  not  ideutieul  with 
Davainea.    Ilia  diagnosis  reads  as  follows: 


Head  rounded,  email,  with  a  protractile  autertor  auobur  arnied  oi 
gin  with  a  crown  of  very  minute  hookletji.  Suckers  rather  large,  unarmtnl.  Prog- 
lottids  campannlate.  Genital  pores  nnilateral.  Testivle  single.  Ovary  bilobod, 
dendritic. 

Monticelli  took  Zschokke's  (1888,  jtp.  2-G,  41— 16)  Tatiia  argentina  as 
basia  for  bis  genus,  and  considered  this  species  identical  with  Chap- 
man's Taenia  tauricollig.  In  this  latter  i)oiiit  Monticelli  is  probably  in 
error,  while  as  for  tbe  genus,  it  certainly  rests  ajKiu  too  weak  chame- 
ters  to  bo  recognized  jit  present.  The  "  anterior  sucker  "  is,  of  course, 
tbe  iuvaginated  rostollum  and  sac;  tbe  only  valuable  character  remain- 
ing is  the  single  testicle.  Tbe  bilobed  dendritic  ovary,  tbe  form  of  the 
aegments,  eto.,  must  all  be  rejected  as  generic  cbaracters. 

The  exact  status  of  tbe  genua  and  the  t  one  or  f  two  speciea  {Uturi- 
coUin  and  argentina)  must  be  left  undecided  for  tbe  present. 

{Geaital  pores  alternate 2 
Genital  pores  generally  unilateral,  ocuasionully  atteruatu; 
rustelluui  with  about  SOO  hooks  U//  long V.  UlragoHa,  p.i'J 
Genital  poroa  anilatorat 4 

(Segments  not  over  5  in  number;  strobila  1.5'>""  long  or 
leas ;  rostellum  with  about  80  hooks  T  /i  long ;  found  in 
chickens D.progloUina,  ii.il 
Segments  numerous,  and  strobila  much  longer  than  1.5""" 3 

IUostelium  with  about  lUO books  8  >i  lung;  foifiid  iu  chick- 
ens and  (t)  pigeons I>.  eehinobolhrida,  p.4U 
Iiostollumwitb208hooks7«  toK/(  louf;;  foaud  in  cbickoiis D.  cenliciUiu,  p. 48 
Bostellum  with  about KO(i  hooks  II  /i  luug;  found  iuiiMaila.D.circitMvallata,  p.  17 
1  Roatullum  with  150 hooks  12.H  /iloug;  fouud  iu  pheasants... />.  Friedberi/eri,  p.52 
Rostellum  with  ca.  60  hooks  11  )i  long;  found  iu  pigeons 
and  (f)  dnclu D.craitttia,  p.  53 
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19.  DavaiiiM  proglottiaa  (D»vuine,  ISUO)  K.  Blttiivliaril,  1891. 

(18<i0,  Tamia  proglotHua  Davaiuo;  18H1,  "T.  jrroylottidiHa  Dav."  of  Piaua.) 

[PI.  XV,  ligB.  194-ia8;  PI.  XVI,  tigs.  199-202.] 

Diagnoiit:  0.5°""  to  1.55™!"  long  byOilS"""  to  0.50"""  liroad.  IlBad  olub  shape  to 
qundrongular,  140  a  to  250  /i  Ion);  hj  135  fi  to  200  ii  broad,  rather  ronoiled  in  front  and 
Bligbtly  ooiistricted  in  back  to  form  neck  (108  fi  broad) ;  apex  armod  vltb  retraotile 
bemispberical  roatellnm  55  /i  in  its  antero-poeterior  diameter  and  60^  to  85  m  in  its 
lateral  diameter;  base  of  roatellnm  armed  witb  abontSO-95  Iiookleta  measuring  6.5 ^ 
to  7.5 /J.  Saekers  circular,  small  (29  /<  to  3S  (i),  armed  witb  a  single  row  of  hook- 
lets  (6fi),  -with  rather  large,  bilobedbaee.  Strobila  composed  of  2-5Bngment«,  first 
•e)^ont  only  about  56  /i  long,  the  following  segments  inoreasiug  in  length  and  width. 
Genital  pores  irregularly  alternate,  situated  at  tLe  anterior  angle.  The  second  seg- 
ment possesses  well-developed  male  organs  and  the  uulagon  of  the  female  orgonii.  In 
the  third  segment  the  teeticles  are  atrophied,  the  female  organs  (median  posterior 
ritellariam,  two  ovaries,  reoept,  sem.,  ragina)  well  developed,  but  no  aterus  present. 
In  tlu)  fourth  segment  ail  the  genital  glands  are  atrophied,  and  the  eegment  is  filled 
with  nomeruus  isa]at«d  eggs  (nut  in  egg  capsules);  ova  35  /J  to  40  fi;  books  of 
oncosphere  10  /i  to  11  fi.  The  segments  have  a  great  tendency  to  separate  moto  or 
less  completely;  tlie  last  segment,  after  separating,  remains  in  the  intestine  and 
grows  to  2™™  long  by  1.25"""  broad  (larger  than  the  entire  worm). 

Dmelopmvnt :  Larval  stage  is  found  in  slugs  (Ziniax  einercat,  L.  agruti»,  and  L. 
HTUuratiM,  aud  develnpx  from  the  oncosphere  ia  less  than  twenty  days;  fed  to 
chickens,  the  cysticercoid  becomes  adult  with  1  segments  at  the  end  of  eight  days. 

Bant:  Chickens  {Galliti  dometHciis). 

Geographical  dUtribation:  France  (Keuues  by  Di^ardiu),  in  le  Nord  by  Davoioe, 
in  Loiret  by  Lucet,  in  Indro-et- Loire  by  H.  lilauohurd,  and  Italy  by  Graasi  &  Kovelli. 

Ejiid«mivi:  Lncet  obsurved  a  sedons  epiisootic  enteritis  in  fowls  produced  by  this 
parasite  in  Loirei  (RaiUiet,  1893,  p.  305). 

The  life  history  of  thia  worm  lias  beeu  exi>erimGutaIly  demonstrated 
aud  this  is  oue  uf  the  few  tapeworms  of  fowls  which  oau  be  said  to  l>e 
comparatively  well  known  from  a  scieutilic  staudiwlnt. 

20.  DaTainea  olxcumTallata  (Krubbe,  ltJG»}  li.  Blancbard,  1H91. 

(181U,  Twniu  liana  Itnd.,  pars;  I8G9,  J.  aircuMDaJittla  Krabbo;  ItUM,  T.  piiiHmoinala 

Crety.) 

[PI.  XVI,  figs,  203-211.] 

Diagnotii:  Strobila  10"""  to  150"""  long,  lleod  pyrtforui  0.627"""  to  0.8"""  loug  by 
0.598""°  to  0.65'""'  broad.  Kostclliim  armed  with  a  double  row  of  about  800  minute 
booklets,  uf  two  diSoreut  sixes,  the  larger  and  smaller  alternating,  the  larger  hooka 
11  /I  (Krabbe),  Itj  /i  (Crety);  smaller  hooks  8  u  (Krabbe),  12  u  (Crety).  In  tbo 
earlier  stages  (see  below  T.  pluriuHcinata)  thu  suckers  are  armed  with  6-8  concentric 
rows  of  itistablu  hooks  which  vary  in  size,  bnt  of  similar  form.  Suckers  amall, 
0.186™"-  to  O.IUG'""'  in  diameter.  Neck  present,  thin.  Antuiior  segments  0.195""" 
brood  by  O.W^'"  long  (after  Crety,  1890,  p.  2,  the  figures  should  undoubtedly  be  re. 
versed} ;  middle  segments  2'""'  to  3™"'  broad  by  1"'™  long ;  posterior  segments  l.S"""- 
long  by  2.5"'™  broad.  Genital  pores  irregularly  alternat«  in  about  the  middle  of  tbo 
lateral  luargin.  ifaie genitalia;  In  posterior  portion  uf  segment;  testicles  15-20  in 
uumber,  45  ^  in  diameter,  diairribnted  regularly  in  median  field;  the  o 


48 

deferens  tnkea  origin  iu  ubout  tlie  middle  of  the  segment,  mediam  portion  more  or 
laaa  Himple,  lateral  portion  convoluted;  npon  entering  thecirma  ]^Kinch  it  Bwells  into 
a  veBionln  Beminalia,  53  fi  long  by  39  ^  broad,  distinct  only  in  tbe  yonoger  segments; 
cirrus  covered  with  extremely  minute  spines,  vUilile  only  with  (ui  immersion  lense. 
Femait  ^snifalia:  In  anterior  portion  of  segment.  Ovary  median  near  anterior  mar- 
gin, at  firat  tranaverse,  in  the  older  segments  it  becomes  globose  and  oooasionally 
irregularly  divided  into  two  latecal  halves,  conoeoted  by  »  median  poitioa  'wliioli 
leads  ioto  the  oviduct;  in  middle  proglottids  transverse  diametei  of  ovary  0.186™°>; 
Oviductshort,runsdiBtn1Iy;  vitellogene  gland  distal  of  ovary,  iu  youngest  segment! 
appears  oa  a  globular  sao  next  to  ovary,  in  older  segments  farther  removed  from  it 
Olid  much  smaller  thim  it,  occasioually  divided;  vitellodnct  runs  from  middle  of 
vitellogeuB  gland  proximally ;  ahell  gland  very  amaU,  sitnated  between  ovary  and 
vitellogenu  gland;  vagina  swells  into  a  receptaculam  semiuia  58/(  by  39  /(  near  the 
ovary;  uteras  forms  rapidly,  euppreases  genital  glands,  eggs  arranged  4-6  or  more 
in  ogg  capsDlos.  Ova  28  m  by  24  ;< ;  hooks  of  oncosphere  11  /i  to  IT  ^  (Kiabbe), 
3/1  to  4  /^  (Crety),  oncosphere  11  n. 

Tjipt  *pteitnen :  Berlin  moseom. 

£i/e  Aiftory .-  Unknown. 

Hottt:  Migratoryqnail(C<)tiir*ij;oaluntiz)byRudolpbiandCrety;  (CituitslUotuut*) 
by  Ninni  [Stoasich]. 

Geographical  diitributioK:  Italy,  by  Rudolphl,  Crety,  and  Ninni, 

Blanchard  (1891B,  p.  434)  looks  upon  Crety'a  Timia  pluriuneinata  as  synonymous 
with  D.  eircunvallata.     Crety'a  deacription  of  T.  plitriancinata  ia  as  follows: 

JHagnoiU:  Strobila  up  to  las'"™  long.  Head  very  small  0,313'°°' broad.  Roalellam 
armed  with  a  double  row  of  alternately  larger  and  smaller  hooks,  tbe  larger  8  Mt  ^be 
smaller  5 /I  long,  inform  very  similar  to  those  of  1*.  cireitnivattala;  anckere  very  small, 
gtj  ji  in  diameter,  armed  with  6-tJ  concentric  rows  of  booka,  tlte  latter  varying  in 
size,  but  of  similar  form.  Neck  2.5'""'  long,  tbin.  Young  segments  0,323"°'  broad 
by  0.2"'"'  long ;  middle  segments  trapezoid,  3'"'"  liroad  ;  posterior  segments  2'""'  broad 
by  l"""  long.  Oouital  pores  irregularly  alternate;  genital  apparatus  (very  insuffi- 
ciently described) ;  cirrus  poucli  pyrifurm,  127  /i  by  20  ^  ;  ova  in  egg  capsules  same 
as  iu  T,  cirEumvallata;  diameter  of  ova  22  ^  by  IS  fi;  oncospfaoro  9  ji. 

no»t:  Migratory  quail  (Cotnrtni  oolumix.) 

Wlietber  Blanchard  is  correct  iu  bis  opinion  con  be  determined  only  by  a  compari- 
son of  specimens,  but  iu  the  meantime  one  is  bound  to  admit  that  T.  jiE>triji«iictala 
con  hardly  be  admitted  as  a  species  upon  its  present  diagnosis. 

21.  Davalnea  casUcilliu  (Molin,  1858)  G.  Blanchard,  1891. 

(1845,  "  ToMia  inJmdibuUformiii  Goeze,"  1T82,  of  Dnjardin ;  1858,  T.  oMiieilliM  Molin ; 

1881,  r.  fn/uNdibuIi/omii*  pars  of  M^gnin.} 

[PI.  XVII,  figs.  212-216.] 

IhagnoiU:  Length,  9'""'  to  45'""'  (according  to  Molin},  lOO"-"  to  ISO""""  (according 
to  others).  Head  globular,  0.5'"'°  toO.SS'"''  broad ;  roatellum  couvexor  hemispherical, 
not  prominent,  0.28'°'"  to  0,32'°'"  broad,  armed  with  about  208  hooka  7  /<  to  8.8  u  long, 
arranged  in  two  rowa;  these  hooks  bave  a  very  short  dorsal  and  a  long  ventral 
root;  auckvni  10  tt  to  11  fi,  not  prominent.  Neck  very  short  (Duj.)  neck  absent 
(Railliet).  Anterior  segniuntH  3-5  times  as  broad  as  long,  beiug  broader  than  the 
bead,  but  very  short;  tboronuwingsegmente  increasing  gradually  iuaiie  and  becom- 
ingnearlyaslongasbrouil,  borders  overlapping.  Genital  pores  inegnlarly  alternate. 
Eggs  elliptical  75 /J  to85/i;  hooks  of  onoosphero  16  ji  to  17 /i  (RoilUet)  18 /t  to  23 /i 
(Dujardin).     Dcvelopmont  unknown. 

Uott:  Chickens. 

Geographical  dUtrihHlioH :  rrance(by  Dnjardin);  Italy  (by  Molin,  Qraaei,  Rovelli); 
Denmark(by  Krabbe);  Turkestan  (by  Fodtacheuko);  Abyssinia  (by  Paaquale).  Epi- 
demics: None  recorded. 
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Dnjudin  (1S45,  pp.  S86, 609,  PI.  IX,  fig.  H,  1-3)  erroaeoiulj  determined  this  worm 
H  T.  (V'HwItfruIt/'anKM/  Molin  (1868,  p.  139)  described  it  m  T.  BatidUut.  K»bbe 
(1868,  pp.  343-313)  fonnd  it  in  IS  out  of  200ohIakeiiB  in  Denmark,  and  mentioDB  a  aomo- 
wbat  unular  worm  from  Siebold'a  coUeotlon,  tftksn  in  Egypt  b;  Bllharz.  Piima  ( 1882) 
records  T.  eMtidilltt*  in  Italy  and  Paaqnale  (1890)  Bitya  it  is  the  moat  cuiamoD  form 
at  Hoaaowah  (Abyaainia),  where  be  in  one  inatuiee  took  about  300  (h>m  one  chicken. 
Oraasi  St.  BoveUi  (1892,  p.  88)  aaapwit  that  the  intermediate  boat  ia  a  lepidopteron 
(butterfly)  or  a  coleopteron  (beetle),  but  tbia  is  wild  apecnlation.  Stoaaich  (1S90A, 
p.  39;  1890B,  p.  53)  recocda  the  aame  apeciea  in  two  different  publications,  once  as 
being  collected  in  Venice  by  Ninni,  and  a  second  time  aa  being  rather  rare  in  chick- 
ens in  Trieste.  Blancbard  (lS91ti,  p.  434)  looks  npou  part  of  M6gnin's  T.  infundihu- 
li/ormii  as  belonging  here;  the  worm  in  qneation  has,  woording  to  M%nin  (1881A, 
pp.  37-44)  3  towe  of  books  on  the  suckers. 

For  Neumann's  (1888  and  1892)  combination  T.  ettticiUtu  tot.  jikafianontm  which 
be  attribatea  to  M^gnin  {1887,  p.  828),  vide  p.  53  (TiCTiio  infuniibnUformit  var.pharian- 
onim  Hdgnin,  1887,  p.  825  ff.,  nnder  T.  Friedlargen). 

22.  DaTalaea  eohlnobotbiida  (M^gnlu,  1881)  K.  Blancbard,  1891. 

(1880,  Tania  mf^mdOmlifonhU  of  HSgnin  (pais) ;  1880,  T.  tcUnobothrida  M^gniu,  uomen 
nndnm;  1881,  T.  ccMsotofftriila  M^gnin.) 

[PL  XVII,  figs.  217-218.] 

Diagnotit :  50™"  to  100""  long,  l*"  to  I"""  broad.  Head  small,  cuboid,  its  summit 
presentiag  an  iuftindibalnm  armed  with  about  100  hooks,  8  u  long,  arranged  in  a  donble 
row.  Suckers  large,  armed  with  7  elicular  rowa  of  hooks,  the  hooks  of  the  middle 
row  being  tbe  largest;  with  age  theae  hooks  fall  and  the  suckers  gradually  become 
indistinot.  Neck  nil.  Anterior  segments  very  tbln,  50  times  broader  than  thick; 
following  segments  increasing  grodaally  in  size,  the  posterior  bonier  overlapping, 
so  that  tbe  margin  of  the  strobila  appears  serrate.  Eggs  spherical,  90^  iu  diameter, 
arranged  iu  groups  of  6-7  in  roundish  egg  capsules.    DeTelopment  unknown. 

Bo$U:  Chiekens  (M^gnin),f  pigeons  (M^gnin — possible  another  species  of  worm 
aoeording  to  liaiiliet),  and  f  pheasants  (see  filanchard). 

Gtograp\ioal  dittribution:  France  by  Mriguin.  Epidemics :  M6gnta  states  that  this 
did  not  produce  any  serious  effects  in  its  hosts. 

The  types  of  this  species  should  be  compared  with  D.  Mragona  and  T.  bolhriojiUtit, 
as  the  worms  are  very  similar,  if  not  identical.  The  character  of  the  genital  pores 
as  a  epecifio  difference  I  can  hardly  admit  for  this  form.  (See  the  discnssion  under 
D.  Ittragona.)  M6gnin  states  that  the  hooks  of  the  middle  rows  of  the  suckers  are 
the  largest  and  this,  if  the  obaerration  ia  confirmed,  would  separate  the  species  from 
T.  boMHojIifia. 

b.  0«Bltel  pDT«B  anflateml,  oocaiioiully  BltmutB. 

23.  Davoinaa  totragona  (Molin,  185S)  R.  Blancbard,  1891. 

(1858,  Tmtia  Utragona  Molin;  1881,   T.  botiriopliUt  Piana  (nomeu  nndnm);  1882,  T. 
botKriopUa*  Piana.) 

[Pi.  XVII,  figs.  219-337;  PI.  XVHI,  flga.  228-235.] 

IHagHOti*:  IS""  to  90™""  long  (Molin)  or  to  200""°  (Piana)  or  to  250"'"  (Erabbe),  by 
l.S™™  to  3°""  broad.  Head  amall,  tetragonal;  retractile  rostellum  armed  witb  a 
donble  row  of  about  200  hooks,  6  u  long.  Suckers  circnlar,  armed  with  seven  or 
eight  concentric  rows  of  books  of  varying  size.  Neck  very  long.  Anterior  seg- 
ments very  abort ;  the  following  subquodrangnlar,  the  posterior  edges  overlapping. 
11162— Ho.  12 1 
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Qeuitul  itoTea  unilateral  ur  irregularly  ftltemate,  eltuated  iu  or  aboot  the  middle  of 
the  margiu,     KggH  orraugeil  irregularly  in  groups  of  &-20  in  egg  Cftpaulea. 

Dtivlopmenl :  Accurdiug  tu  Piaua,  the  larval  stage  (ilonoctrau  Dataiiua  Mrugona) 
devolo|iB  in  Bnoils  (  Utlix  cartkuiiandla  or  H.  naoaloia). 

Uoitl:  ChickenB. 

Geographi'Ml  diitribution :  Italy  (by  Molin,  Piuta),  Tnrkeatan  (liy  Fedtacheuko), 
Abyssinia  (Pasquale),  Amerioa  (\VaBbin<rtan,  D.  C,  by  Moore). 

Epidemkt :  Italy  by  Plana;  Washington,  D.  C,  by  Hoore. 

I  include  T.  bolhrioplitis  iu  the  species  D.  tetragona  and  retaiu  D, 
ecliinohothrida  as  a  diatliict  si>ecies,  cliiefly  iu  defereuce  to  tlie  opiuiou 
of  uiy  frieuda  li.  Ulauchaid  aud  Kailliet  Personally  I  do  not  seo  vliy 
tLc  species  1).  tetragona  should  be  recognized,  or  why  two  of  tlieae  forms 
should  be  united  while  the  third  is  kept  distinct,  for  the  descriptions  of 
all  three  forms  are  iiicomitlete,  and,  as  will  be  shown  in  the  following 
hitftorical  review,  any  arrangement  of  the  three  worms  can  be  looked 
ujion  at  present  only  as  provisional.  The  historical  review  is  given  in 
detail,  as  these  three  (or  one  T)  species  represent  very  important  x>arasite8. 

Molin  {1858,  ji.  139)  first  described  as  2'(mia  tetragona  some  tapeworms 
which  he  found  in  chickens  in  Padua  iu  December,  ISDT,  as  follows: 

Ca]iut  tctragonum,  minimum,  ocetabulia  ijuatuor  angnlaribuB,  ulveolo  od  bosim 
rostutli  cscavatuiu;  rostellum  itierme,  brevissimum,  obtuse -couicam,  in  alveolum 
retructile;  collnm  brevo ;  articuli  saprotni  breTiseiini;  postreuii  siibquadrati,  imbri- 
eati;  aperturii!  geni tales  margin aloB,  uecundit,  in  apice  papillut  prominulit.  Longlt. 
0.012-0.090;  lat.  ad  0.00:>. 

llaliitaculum.  I'hosiauua  Gallua:  in  IntoHtiuo  tomii,  DecemLri,  I'atuvii  (Molin). 

Like  must  of  Moliu's  doacrtptiuns.  thiii  diaguusis  gii-es  m  but  little  iuformation 
couuemiug  the  iiunuitu  lio  liud  before  luin.  It  should  be  noticed,  liowever,  thut  he 
(probubly  erroneously)  desuribes  the  rostellum  ;u  unarmed,  tlio  neck  as  short  (a 
character  of  little  or  no  value),  the  posterior  Hegments  Bubquadrate  and  imbricate, 
the  gouital  poros  oa  uuilatoral,  the  length  of  tho  worm  us  1^"""  to  30""°,  breadth  a«  2""°. 
In  other  words,  there  in  neither  a  single  diiitinctive  character  nor  a  collection  of  char- 
acters given  iu  this  iliapiosis.  In  his  second  paper  (1860,  pp.  254-255;  Taf.VlI,  5-8) 
Molin  repeats  this  diagnosis,  gives  four  figures  of  the  worm  which  ore  almost  useleM, 
.  exccjit  fig.  7,  iu  which  the  geuitikl  poroa  ore  figured  in  the  middle  of  the  lateral 
margiu,  and  iu  which  some  irregularly -shaped  masses  are  drawu,  which  evidently 
represent  egg  capsules.  He  also  adds  three  observations  to  tbo  effect  that  he  col- 
lected '12  Bpeciiiions  from  uno  chicken,  of  which  number  ouly  '2  were  matore,  the 
others  being  very  small.  He  Qeseribes  a  mosaic  struetiire  uf  the  segment  caused  by 
egg  capsules,  each  of  -which  contains  from  5  to  20  ova.  Although  tho  rostellum  is 
uuaruiod,  the  form  diflTors  in  organization  ii-om  the  other  unarmed  forms.  These  are 
all  of  the  choraoters  ever  given  by  Molin  to  the  siiecies,  and  it  must,  indeed,  be 
admitted  that  they  are  not  sulBcient  to  determine  any  worm  with  certainty.  Moliu's 
diagnosis,  without  the  type  specimena,  is  therefore  useless. 

As  far  OS  any  original  observatioiiB  are  concerned  Molin's  specioa  T.  tetragona  then 
rested  for  a  number  of  yearB.  Iu  ISWM^gnin  (1880,  p.  119)  mentioned  T.  ecMnobolh- 
rida  as  a  nomen  nudnm.  In  1881  two  paraaites  of  chickens,  very  similar  to  if  not 
identical  with  T.  Ictragona,  were  described  as  new.  M.Sgnin  described  aud  figured 
T.  ecMnabotkiida  as  a  new  species  with  the  characters  gireci  in  the  diagnosis  aboT« 
(p.  40).  A  careful  study  of  both  figures  and  description  shows  that  the  most  impor- 
tant characters  iit  preeout  to  be  cousiderod  are  the  books  upon  the  lostellom,  said 
to  lie  about  100  in  number,  8  fi  long,  the  rows  of  hooks  upon  the  suckers  (G-7  rows), 
those  of  the  middle  row  being  the  largest ;  genital  pores  irregularly  alternate ;  eggs 
90  fi  in  diameter,  spherical,  arranged  in  groups  of  6-7  in  roundish  egg  capsulee. 
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In  Maroh  of  the  same  year'  (1881)  Plana  (1882,  pp.  387-391,  1  plate)  presmted  a 
paper  before  the  Accademia  delle  Seitiiee  di  liologna,  in  which  be  iliSBuribed  aa  a  new 
species  T.  hoUiriopliUM,  a  ce»tode  which  he  found  caosiDg  serious  ilamage  to  poultry, 
producing  tubercles  iu  the  intestine.  The  ohief  zoological  oharactera  taken  as  a 
basis  for  the  species  are  as  follows : 

Head  0.35'°<°  in  diameter;  retractile  hemispherical  rostellnm  armed  with  hooka 
(nnmber  not  given,  but  evidently  ca. 200,  form  shown  in  drawing);  suckers  with 
seven  or  eight  ooncentiio  rows  of  hooks  (form  aa  per  drawing;),  hooka  not  uU  of 
eoma  size;  neck  very  long,  containing  ovoid  calcareoua  oorpusclea;  genita!  pores 
unilateral,  situated  somewhat  below  (distally)  the  middle  of  the  lateral  margin; 
cirms  abort,  pyrifonn ;  eggs  in  egg  sacs. 

Plana  states  that  Eivolta  and  Delpralo  (in  Ornitojatria,  1880,  T.  I.,  f.  Sa^not 
accessible  to  me)  picture  the  hoail  of  a  cestode  which  prodnooil  similar  noUulos  in 
the  intestine  of  a  chicken.  Fiaua  found  2  cysticercoids  in  Helix  (whether  in  H. 
earlktuiantUa  or  H.  maouloia  is  not  clear  to  mo)  which  agree  quite  closely  with  the 
head  of  the  parasite  fonud  in  chickens ;  no  eiperimeuta  were  iijade  to  demonatrate 
that  this  cysticercoid  is  the  larval  form  of  the  worm  in  qneetion,  but  their  specilic 
identity  is  assumed  ttom  their  similarity.  Fiona  was  aci|uaiuted  with  Mi^gnin'a 
paper,  but  separated  his  form  from  M^guiu's  apecies  chielly  on  account  of  the  form 
of  the  books  on  the  snckers,  the  nnmber  of  hooks  on  the  rostellnm,  and  the  arraiige- 
meot  of  the  genital  pores.  Krabbe  (1882,  pp.  361-364,  Tiib.  II,  figa.  55-60)  published 
as  Tcenia  tttragofta  Holin,  some  cestodea  which  Fedachenko  had  found  in  chickens  in 
Turkestan.  He  admits  the  total  inadequacy  of  Itoliu'a  tigures  and  descriptions,  but 
determinea  his  specimens  as  T,  tctragona  on  account  of  the  egg  capsules.  The  char- 
acters given  are  as  follows; 

Length  to  250"'"',  breadth,  l.e""';  posterior  segments,  1.2'""'  long  by  1.6"""  broad. 
Head  provided  with  a  short  and  broad  retract ilu  rua Cell uni,  surrounded  by  about  200 
hooka  arranged  iua  double  row  ;  hooks  measured  1!  ii  long  fmtu  the  apex  of  the  prong 
to  the  end  of  the  dorsal  root;  ventral  root  II  >i  long;  suckers  surrounded  by  several 
rows  of  similar  instable  hooks  of  ditTereiit  form  from  those  of  T.  avetralU.  Geuital 
pores  unilateral;  cirrus  smooth,  21 /<  long  by  8  «  thick.  Eggs  arranged  in  ogg  sacs, 
10-12  ova  in  a  group,  40  to  ca,  90  groups  in  a  segment. 

Since  Krabbe's  paper,  snthors  have  as  a  rule  accepted  T,  tetragona  ns  a  good  species. 
Blanchard  (189111,  pp.  433,  436)  recognized  D.  eclnnoholhrida  aa  a  distiuct  apecios; 
recoguiied  D.  telrag<nia  (Moiin)  as  valid,  and  made  T.  bulltriopUlh  a  synonym  of  D. 
tetragona.  Grass!  &.  Korelli  (1S92,  p.  84)  claim  to  have  rocoguixed  both  T.  Utragona 
Uolin  and  T.  hoihrioplUii  Piana,  and  state  that  they  have  found  both  forms;  T. 
eckinaboihrida  M<5gnin  they  did  not  find,  but  they  think  it  is  possibly  identical  with 
T.bolkri4)plUit  Piona.    Guilhot  (1893,  pp.  30G-30T)  has  followed  Ulanohard  (1891). 

Prom  the  above  it  ia  questionable  whether  Molin'a  speciGc  name  telraijona  can  be 
retained,  unless  the  originala  can  be  found  and  redescribed,  for  the  description  given 
by  Molin  is  uurecognizabla  without  the  types.  Itniigbt  possibly  be  retained  upon 
the  ground  that  it  is  impossible  to  show  that  T.  Utragona  of  present  authors  is  not 
identical  with  T.  tetragona  Holin.  I  refrain  temporarily  from  suppressing  tlie  name, 
aa  I  hope  the  types  may  be  reexamined,  Krabbe'a  description  of  T,  ielragona  can 
hardly  be  taken  into  consideration  in  this  question,  aa  there  is  nothiug  to  show  that 
hia  specimens  are  identical  with  Moliu's  forms,  and  as  Krabbo  himself  admits  the 

'The  date  of  publioatioD  of  the  volnme  for  1881  is  given  upon  the  cover  as  1882, 
but  a  preliminary  notice  of  this  paper  appeared  in  the  Ilendiconto  in  1881.  This  pre- 
liminary notice,  however,  is  altogether  too  inoomplete  to  hold  should  the  question 
of  priority  be  raised  between  MSgnin's  T.  eohinobothrida  and  I'iana's  T.  bothrioptiUi. 
Further,  as  Piana  cites  MtSgnin's  article  in  the  final  paper,  M(!gnin's  name  most  be 
given  precedence,  should  these  two  forma  prove  identical,  Piana's  T.  bnthrioplitra  of 
IfiSl  ia  to  all  intents  and  purposes  a  nomen  nndnm,  and  bis  species  T.  bothrioplitu 
HhAoU  be  dated  1862. 
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oMleasneBB  of  Molin's  descrtption  and  fignree.  The  diffeTeticeB  between  the  species 
deecribed  by  tbese  thrse  authors  (M6gnin,  Piano,  and  Krabbe)  are  very  slight  and  can 
for  the  most  part  be  explained  b7  controation,  insufScieuoy  of  material,  and  lock  of 
details.  The  description  of  ttie  hooks  of  the  saokarsof  T.  tckinoMhrida  (as  being  so 
simple)  sliould,  I  believe,  be  taken  with  reeerre.  The  hooks  are  Tery  small  and  are 
not  easily  stndied.  The  fact  that  the  genital  pores  are  described  aa  iriegolarly 
alternate  by  M6giiin  and  unilateral  by  Fiona  and  Krabbe  ia  not,  in  my  opinion,  a 
Berions  difTerence  in  this  genns.  This  opinion,  radical  as  it  may  appear,  is  based 
upon  the  following  observations: 

The  worms  which  Dr.  Moore  found  producing  a  nodular  diseaee  In  chickens  give 
rise  to  tlie  same  pathological  couditions  as  the  form  described  by  Plana,  and  agree 
with  Piana's  species  in  regard  tothearmed  rostellum,  the  form  and  size  of  the  hooks, 
both  on  the  roetellum  and  auckers,  and  io  almost  every  other  character  mentioned 
by  Piana.  The  genHal  pnret  vary  in  Aifferertt  ajMoimoM.  In  some  specimens  they  are 
entirely  unilateral ;  in  other  specimens  oil  bnt  one  or  two  may  be  on  the  same  side  of 
the  worm,  in  fact  it  is  often  necessary  to  mount  the  entire  strohila  before  it  is  possible 
to  find  an  alternating  pore ;  in  atUl  other  apecimeus  the  pores  ore  extremely  irregular. 
The  specimens  with  irregularly  alternate  genital  pores  agree  in  all  other  respects, 
so  far  OS  1  can  see,  with  Flaua's  form.  The  only  difference  between  these  specimens 
and  Mi^gnin's  description  appears  to  be  ( 1)  the  number  of  hooks  npon  the  roetellnm 
(HiSgnin  estimates  them  at  about  100,  the  American  forms  posseaa  ca.  200-20S) ;  (2)  the 
form  of  the  hooks  on  the  suckers  (possibly  due  to  misinterpretation  as  the  form  of 
hooks  M£gnin  descrihes  is  otherwise  unknown  in  this  group) ;  and  (3)  the  arrangement 
of  the  hooks  on  the  suckers  (in  Mdgnin's  form  the  largest  hooks  are  in  the  centerrow, 
in  the  American  form  the  largest  hooks  are  those  of  the  external  row).  This  latter 
point  of  diBerenco  should  not  be  given  too  much  weight,  as  M^gniu  evidently  mode 
no  microtome  sections,  and  this  point  could  hardly  be  established  definitely  otherwise. 

In  short,  I  incline  to  the  belief  that  tetragona,  echinabothrida,  and  iothriopUtU  all 
represent  one  and  the  same  species. 

o.  Qfliiltsl  porai  iiiillit«nl. 

24.  Davalnea  Fdedbetsstl  (von  Ltustow,  1878)  R.  Blanchard,  1891. 

(I87M,  Td-nio  Fritdba-geri  von  Linstow  [May  IG] ;  t  1878,  Taiiia  agana  MiSgnin  [Au- 
gust] ;  f  1676,  T.  infuHdibttlifarmu  var.  phaiiatiorHiH  Migam  [September] ;  1888, 
T.  ceiticillta  var.  jiftnnanorutn  Neumann.) 

[PI.  XVIll,  Gga.  236-242.J 

Diagnotit:  Strobila  up  to  200°""  and  more  long  by  2"""  to  S"""  wide.  Head  pyri- 
form,  0.3»()"""  broad  by  0.30"""  long;  rostellum  armed  with  a  double  row  of  hooks, 
75  in  each  row,  12  fi  long ;  snckers  elliptical,  armed  with  4-13  rows  of  hooks,  of  which 
those  on  the  middle  row  are  smallest.  Neck  thin,  2">'"  to  3"""  long.  Anterior  seg- 
ments very  short,  the  following  gradually  increase  in  length,  the  distal  borders  pro- 
jecting so  as  to  give  a  serrate  appearance  to  the  worm ;  in  the  posterior  sixth  the 
segments  become  moniliform,  the  last  segments  almost  globular,  frequently  orange 
in  color.  Genital  pores  unilateral,  in  middle  of  the  margin.  Ova  Zi  n  Ut  2%  /t, 
oncospheriu  hooks  6.5  ii. 

Development:  Unknown;  ^'riedberget  and  M£gnin  think  that  ants  {"Foratica 
Tufat")  form  the  iutermediato  host,  but  experiments  (Friedberger)  were  uegatlTe. 

Hottt:  Pheasants  (rAonaniMoalaAtruK). 

Geographical  iUtributioa :  Germany  and  France. 

Epidemics:  Friedberger  (1877,  pp.  99-112)  gives  qaite  an  extensive 
account  of  im  outbreak  of  disease  amoDg  plieasants  which  he  attributed 
to  the  presence  of  the  large  nomber  of  tapeworms.  A  remarkable 
difference  in  the  development  of  the  young  pheasants  vas  noticed. 
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Many  of  them  became  sick.  The  appetite  remained  good  for  the  most 
part,  but  the  aaimals  grew  dull  and  their  feathers  became  raffled.  Sud- 
denly the  Aoimals  would  wake  up,  run  around,  and  take  food ;  then 
they  would  quiet  down  again,  close  their  eyes,  and  finally  die. 

Several  post-mortems  were  made,  and  in  all  cases  numerous  tape- 
worms were  found  in  the  intestine.  A  pumlent,  desquamative,  intes- 
tinal catarrh  and  general  aniemic  conditioii  were  constant. 

In  August,  1878,  Mdgnin  (1878A,  p.  825)  described  as  a  new  species 
(T.  agama),  afterwards  (September,  1878B,  p.  927)  proposing  to  malie  it 
a  variety  (T.  in/undibuli/ormU  var.  pkasianorum),  a  tapeworm  which  he 
found  creating  considerable  trouble  in  the  pheasautries  near  Paris  and 
FoDtainebleaa.    He  gave  the  following  characters: 

Not  over  60°>"<  lone !  bead  small,  witb  about  100  hooks ;  neck  vaijable,  long  and 
filirorm  OT  short.  Head  not  OTet^<°  broad;  body  l°^to3'<""  broad.  Ovary  fills  the 
entire  posterior  half  of  the  body  withuDt  being  localized  in  each  segment;  segnienta 
detach  themselves  as  roand  disoe,  rather  thick,  and  1.7'"'"  to  2'"'"  in  diametcT,  filled 
with  eggs,  collected  in  egg-sacs,  about  7  eggs  being  present  in  each  sac  and  about 
80-IOO  sacs  in  each  segment.     M^gnin  suggests  that  ants  form  the  intermediate  host. 

The  parasites  iiyured  their  hosts  by  stopping  up  the  bowels,  but  good 
results  in  treatment  resulted  from  administering  powdered  Kamala 
mixed  with  the  food.  In  the  second  note  M^gnin  states  that  the  pores 
are  unilateral. 

Nenmann  (1888,  p.  433;  1892A,p.4Tl;  1892B,  p.  485)  erroueously  aUnbntes  the  com- 
bination Tatiia  calicillua  viir.  phatianorim  to  M^gnin  (1887,  p.  828) ;  (this  reference 
given  by  Nennuinn  shonld  nndonbtedly  read  1878,  p.  928,  ae  there  vrere  only  833  pages 
in  the  RecueJl  of  1887,  and  M^gnin  apparently  did  not  pnblish  npon  this  species  in 
1887, 1.  e.,  so  far  as  I  have  been  able  to  traoe).  Railliet  (1893,  pp.  308-309)  thinks  it 
probable  that  M^gnln's  species  is  Identical  with  the  worm  deseilbed  by  Friedberger 
(1877)  and  named  by  von  Linstow  (1878). 

35.  DaTaln«a  croBsnla  (Radolphi,  1819)  Bailliet,  1803. 

(1819,  "  T.  iphenooephala  End.,"  1810  of  Kadolphi ;  ISIO,  T.  craaaula  Rud., 

(  f  1789,  Tcenia  aa-penti/ormit  i.  T.  lurluru  Gmelin  ;  !  1800,  Aly»elmintliui  Columha  Zeder; 

f  1803,  ffoijfis CoJutnft(B(Zoder,  1800)  Zeder;  11810,  TtnUttphmocephalaRaA.;  tl891, 

DavatnM  Columba  (Zeder,  1800)  E.  Bl.) 

[PI.  XVin,  flgs.  243-246.] 

DiagWftu:  200'""'  to  400'^'"  long  by  4'"™  broad.  Ilead  oval,  rostellam  obtnse, 
armed  with  abont  60  hooks  10  ;/  to  11  ft  long.  Suckers  rounded,  armed  witb  spines. 
Neok  rather  long.  Anterior  segments  very  short,  the  following  segments  a  little 
longer  and  very  wide,  the  posterior  eoginenta  infundibuliform.  Genital  pores  uni- 
lat«ra1.     Egge  nutted  in  groups  of  10-12  in  a  capsule.     Dovelopmsnt  unknown. 

Hotti:  Domestic  pigeon  (Columha  livia  domeelica) ;  Eniopean  rock  pigeon  {Colamba 
KiHa);  turtledove  (TwtuT  tartar);  rock  partridge  (Caccabii taxilUU) ;  ttamednck 
(Anat  iotckai  doni.);  parroquet  (Ptittacut  ertthaone)  [perhaps  D.  Uptotomal'].  Epi- 
diunics :  None  recorded. 

Little  more  is  known  of  this  worm  than  the  actual  fact  that  the  para- 
sites described  under  the  synonymy  above  are  found  in  pigeons. 
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Z«der  (1800,  pp.  381-^82)  tmaiA  a  vonn  in  tbe  toitle  dove  whiah  he  tiAined  AlftA- 
minlhui ootumlxr,  cbingiagtba  nftmo  three  yesre later  toHalgtu  columba.  This  worm 
BadolpLi  (1810,  pp.  94-95)  renanuid  Ttenia  ipheHocephaIa,Botbeni  isevidentl;  no  doubt 
thut  these  three  terms  are  Hynonymoua.  Budolphi  iucludea  in  hts  literature  a  nonn 
which  Goeze  (1782,  p.  39-1)  nieattoned  in  a  footnote  as  having  been  found  in  the 
turtle  dove  and  which  Qmelin  (1790,  p.  3070)  quoted  from  Goeze  aa  TtmUi  UrturU 
under  T,  terpenti/ormit.  It  is  entirely  an  aaonniption  that  GoeEe'a  fotni  la  identical 
with  Zeder'a  worm,  although  Guielin'a  name  refers  to  Ooeie's  species.  Eodolphl 
(1R19,  pp.  IIVI,  606-50S)  described  aa  T.  iphenotephala,  evidantlj  considaring  them 
idetiticnl  with  his  ipktnoctpkala  of  ISIO,  some  worms  obtained  by  Kretuser;  these 
were  preserved  in  the  Berlin  Munenm,  were  restnilied  by  Krabbe  and  pronounced 
identical  with  Rndolphi's  supposed  new  species  (1819,  pp.  703-704)  Tatnia  erntnia, 
types  of  which  Krabbe  also  examined. 

T.  tphruocepliata  Ritd.,  1819  and  cratmla  Bud.,  1819,  are  evidently  the  earliest 
speciSc  names  to  whiuh  we  can  refer  with  certainty,  although  the  earlier  names  may 
be  looked  upon  as  probable  but  nnidentifiable  synonyms.  According  to  page- 
priority  T.  iplieniKtjiliala  ehonld  stand,  but  as  that  is  an  uncertain  earlier  synonym, 
and  as  Railliet  has  already  used  ct<ui»I<i,  1  retain  the  latter  name  for  the  preeont. 

There  are  certain  other  species  which  must  be  considered  iu  eonnec- 
tton  vitli  tliis  genua,  but  mo»t  of  which  are  but  little  known  at  preaent. 
The  followiug  cbnriicters  are  taken  from  Krabbe  (1S69)  and  Blandiard 

(1801,  pp.  43i-438) : 

A.  Arian  paranlet: 

Davainea  alrulhionia  (Parona,  18K5)— (Syu.  1810,  Twnia  ttruihio  enntli  Rndnlphi, 
nomen  nudumj  1819,  T.  ilruthionii  Rudolphi,  nomen  nudum,'  1885,  T.  liruthufxii 
Paroua;  1893,  T.  {Bavainea)  atritthionii  von  Linstow.)  Parana's  description  of  this 
pariuite  f^om  ostriches  Is  not  accessililc  to  me. 

Darainea  fioi^nif  {Stcndoner,  1877)  R.  Bl.,  1S91  (Syn.  IS77,  Ttmia  tari^ii  Sten- 
di-iier).  100"""  tu  litO"""  long;  rosk'Ham  armed  with  ilonble  crown  of  minnte  hooks; 
suckers  also  armed  with  gyrinirorm  hooka,  smaller  than  thoseof  the  rostellum,  points 
directed  inward;  host:  Carpophaga  oceaniea.  (Original  not  at  my  disposal,  I  qaoio 
Itom  B.  lllanchard,  1891.  pp. 434-435.) 

mvainta  auttratii  (Krabbe,  1809)  R.  111.,  1891  (Syn.  1869,  Tcenia  atatraJi*  Krabbe). 
Strobila  400"""  long,  1.2"""  broad ;  roalellum  with  a  double  row  of  310-360  hooks  12  /i 
to  14/1  lung;  suckers  with  hooks,  5  u  to  11 /i  long;  genital  pores  unilateral;  host: 
DromaiH»  A^orat-nollanitin: 

Davainea  arogalli  (Modcer,  1790)  R.  Bl.,  1891.  (t«yn.  after  Krabbe  1869,  p.  314: 
1&16,  Timia  iHmeng  Mchlis;  1850,  T.  microjit).  Strobila  300"""  long;  roetellnm  with 
douhlo  CL'owu  of  ca.  1()0  hooks  10-11  >i  long;  genital  iiores  unilateral;  hosts:  Telrao 
nrogallut;  Telrao  letrix;  Cacabit  laiatilit;  Centrocereui  vn>pliatianai ;  Tetraagallta 
kimalayanui, 

VaTaitiea  frontiKa  (Dujardln.  1815)  R.Bl.,1891.  (Syn.  after  Krabbe,  1869:  1810, 
Tmiia  erateriformit  Rudolphi,  para;  1845,  T.  /ronlina  Dujardin.)  Strobila  100""" 
long  by  1"""  broad;  head  380 /i  broad,  rostellum  126 /<  surrounded  by  a  double  crown 
of  about  300  hooka  S  fi  long;  suckers  llOd  iu  diameter,  nnned  with  a  large  number 
of  small  hooks;  gcuital  pores  unilateral;  hosts:  Oi'iolut  galbala,  I'ieu*  viridi*,  IP. 

jDai-aiR«acircunic(ncfa(Kiabbe,lS69)B.  B1.,1S91.  (18e9,rixniacirci»ncinobiKiabbe). 
Strobila  120"""  long  by  2""°  broad;  roatelluui  armed  with  a  donble  crown  of  about 
300  Looks  11  fi  to  12  /I  long;  auckers  armed;  genital  pores  t;  eggs  in  egg  sacs; 
host:  Ardea garaetia, 

Darain«a  Icptoioma  (Diesiug,  1850)  R.  Bl.,  1891.  (1850,  Timid  Uplotoma  Neaing.) 
Strobila  160™"  longbj  2™"' broad;  rostellnm  with  a  donble  (f)  crown  of  hooks  It  yi 
to  13  (I  long!  hooks  on  snokersl ;  genital  pons  unilateral;  boot:  iMtaoMtariUMM.) 


Danainea  madagatoarien»ii  (Davaino,  1870)  R.Bl.,  1891.  (1860,  Taenia -madagatcari- 
enti*  (Davaine),  fonDil  in  man. 

Datainea  Salmoni  gtiles,  1895,  found  in  Lepui  tylvaticua  and  Lepiia  melanotU. 
Davainta  refracHUi  StUes,  1893,  foand  in  Lepni  arizona. 
Davainea  oontorta  Zschokke,  1895,  foand  in  Hania  peniadaclgla. 

Geans  BCHINOCOTTLEt  K.  Blanchaid,  1891. 

Diagnoiit:  Body  short  and  thin.  Head  elliptical  or  gnbspheTica),  provided  with  iv 
long  rostelhim  capalilo  of  being  completely  rettacleii,  nnil  amieil  witli  n  single  row 
of  10  hooks;  dorsalroot  much  longer  than  feeblo  ventral  root.  Sackers  anne<l  witli 
thres  seriM  of  hooka,  whoso  pronga  poiut  posteriorly;  one  sericd  situated  in  the  Inn- 
gitndtnal  axis  of  the  sncker,  one  tteries  on  the  bonlera  of  onch  sidp.  Type  niieoies, 
E.  RontUri  R.  Bl.,  1891. 

Dteelitpnient :  Cysticercoid  (Cercocygtis)  in  the  body  cavity  of  Ontntcodes. 

Sotit:  Domestic  ducks  (Jna*  botclia*  don.);  Bengal  dnakn. 

26.  EctUnocotTle  RoBWteil,  R.  B1anchBr<l,  1S9I. 

(1891,  "Tirvia  lanceolata  Goeze"'  01"  Roeaetor.) 

[PI,  XIX,  ftgs.347-2yl.] 

Diagnoiii:  Strobila  (young  apecimenB)  1.5"""  long  with  2<>  aogmonta  present; 
breadth,  O.IS""".  Head  aiibaphcTicat,  85  /i  to  155  /i  long  by  75  /i  to  105 /i  broad; 
rosteltiini  long,  with  single  crown  of  10  hooks  on  extremity,  hooks  measure  Kl  /i  to 
38  M  long;  anckera  ublong,  67  /i  to  90/i  by  ^  fi  to  32/i;  muscular  wall  much  teduceil, 
concavity  nearly  effaced  and  visible  only  on  account  of  the  hooka ;  100-130  hooks  on 
eachsuckerwithboaeT/f  to8/<,  prong3/(tol/f.  Neck  90^  toMO/iby  JC/i  to  70;f. 
One  specimen  with  30  segments,  last  aegmout  153 /(  lung  by  19»/f  broad.  Oeiiitnl 
pores  near  anterior  corner  of  segment;  cirrus  poach  large,  extending  over  halfway 
acroM  the  segment. 

I)ipe tpeeitaetu :  Collection  Roaseter;  Collection  Stilea. 

Lift  hitlors:  Cysticercoid  in  Cyprii  dnerea  Brady. 

Bo*l$:  Adnlta  in  tame  duck  (AitaabOKhae  dom.J,  experimentally  by  Roesoter;  Ben- 
gal duck  (AnBi  sp  f )  by  Rosseter. 

Grographical  dUtributionr  Canterbury  (Kent),  England,  by  liosseter. 

RoBBcter  (i891A.,  p.438)  presenteda  communication  to  the  Royal  Microscopical 
Society  stating  that  he  had  infected  ducks  with  a  cysticercua  and  thns  raised  Tiriiia 
laneailata.  There  were  from  180-200  minute  hooka  on  the  head.  A  fuller  account  ia 
given  in  hia  second  paper,  iu  which  Rosseter  (1891B.,pp.3'J4-228)  states  that  he 
examined  the  CypridtB  of  a  pond  near  Canterbury  for  cyst icerco ids,  and  noticed  that 
Cyjirif  einerea  Brady  contained  two  species  of  parasites.  One  was  the  larval  form  of 
Tmtia  coronala  ( --^DitTaHot<mia  coronula);  a  lesa  common  form  occurred  in  about  2 
per  cent  of  thoso  examined. 

The  latter  form  is  oval,  invaginateil  anteriorly  and  providoil  with  a  long  oan<lnl 
appendage;  cyst  ia  not  fenentratcd.  Whilo  developing,  ita  siibstanco  submits  to 
active  contractions,  but  when  fully  developed  to  a  point  where  it  can  l)0  transmitted 
to  vertebrates  it  remains  quiescent;  roNtellum  invaginatcd,  bearing  a  crown  of  10 
hooks  32  /I  long,  of  which  three-fiftha  are  occupied  by  the  dorsal  root ;  ventral  root 
rather  truncate;  prong  short  aud  slightly  curved.  8uckcrs  oval,  armed  with  abont 
132  booklets, arranged  symmetrically  around  the  suckers;  the  hooks  are  very  deli- 
cate, about  5 /(  long. 

A  large  number  of  crustaceans  were  fed  to  a  duck  daily  from  February  10  to  March 
21.  Upon  killing  the  dock  a  considerable  number  of  tapeworms,  which  slioivpd  the 
same  cbaraoterB  as  the  cysticercoid,  were  found  in  the  upper  portion  of  the  small 
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intestine.  The  largest  waa  1. 27™™  long ;  the  greater  uumher  of  apecimena  possewed 
17  segmeats.  Male  organs  were  well  developed,  but  the  fenule  organs  were  not  Tisiblc. 
Rouetet  believed  that  the  adnlt  parasite  which  he  has  thus  developed  iraa  Tania 
laiiceolaia  Goeze. 

Blanchard  (ISBtIt,  pp.  420-4^,  figs.  1-2)  examined  some  of  Rosaeter's  material  and 
rBcognized  that  this  form  waa  not  identioal  with  T.  iaimaoiata.  He  compared  it  with 
all  the  otiier  species  recorded  for  duolcs,  and  with  other  avian  tapeworms  ponsoMiag 
10  hooks  on  the  head  and  niiilateral  genital  pores,  and  concluded  that  Soaaoter'i 
cestode  lepreoented  the  type  (£.  BoBieteri  R.  Bl. )  of  a  new  genns  (EehininMlfle  R.  Bl.). 
He  added  that  Bossetei  had  recently  informed  him  that  he  hod  sometime  pievioosto 
the  dieooveiy  of  the  cysticerooid  placed  some  docks  imported  ftom  Caloatta  on  the 
pond  in  which  he  had  discovered  the  parautes;  upon  making  an  antopsy  on  one  of 
these  ducks  Rosseter  found  it  Infoated  with  EahinoootyU.  Blanchard  conolnded  from 
this  that  the  Bengal  dncks  imported  the  parasites  with  them  and  infected  the  pond  in 
qneattou.  Blanchard  disonseee  the  adnlt  worm,  and  from  this  deeciiption  the  specite 
diagnosis  given  above  is  written.  Roaaeter  (1892,  pp.  361-366,  Pis.  XXII-XXUI) 
again  discusses  this  species  and  figores  it. 

Regarding  the  snpposed  introduction  of  this  pifasite  into  England  by  dacka  &om 
Calcutta,  the  idea  advanced  by  Blanchard  seems  very  plausible.  At  the  same  time, 
however,  Blanchard  states  (p.  424)  that  neither  he  nor  Rosseter  have  heen  able  to  ei- 
amine  any  adult  specimens.  Now,  had  the  Bengal  dncka  bronght  the  parasites  with 
them,  would  not  the  duck  examined  by  Rosseter  have  been  infested,  in  all  probability, 
with  the  adult  form,  although  they  unquestionably  could  also  have  become  infected 
with  a  new  generation  fh>m  the  ccuatoceanst  I  hardly  see  why  the  fact  that  two 
Bengal  ducks  were  p1ac«d  upon  this  pond  a  short  time  before  RosBeter  dlacovered 
the  paraaitcB  in  the  cmstaceans  bears  anything  more  than  a  possible  (but  not  neoes- 
aary  or  probable)  connection  with  the  presence  of  this  apecieain  England;  thepora- 
alto  has  not  yet  been  recorded  from  Bengal. 

Genns  OPHRTOCOTTI.B  Friis,  1869. 
[PI.  XIX,  flffs.  252-255.] 

Diagnotii:  Head  enlarged  anteriorly,  without  roetellnm,  bnt  with  aeveral  infnndi- 
bula  whose  borders  are  armed  with  a  very  large  number  of  amall  hooks ;  anckere  armed 
with  several  traDSVerae  rows  of  hooks;  genital  pores  irregularly  alternate.  Type 
species :  O,  proteua  Frits,  1669.     Development  unknown. 

Soiti:  Birds. 

1^0  members  of  this  genus  are  knovn  from  domesticated  birds  or  from 
very  closely  allied  wild  birds,  but  two  species,  O.  proteus  Friis,  1869 
(SfD.  1875,  0.  Lacazii  Yillotj,  and  0.  instgnit  Lonoberg,  are  described 
from  wild  birds. 

Ilnfnndibulum  divided  into  5  parts;  atrobila  lO"""  to  SS"""  long,  with 
abou 1 19  Bcgmenta ;  hooka  on  suckerH  arranged  Jn  three  rows;  found 
in  Tringa  alpina,  Charadrius  hialiaila,  Catidrit  armaria,  Larva  canue, 
Limoiarnfa O.  proteua. 
Infundtbuliim  not  divided,  bnt  its  border  undulated;  etrobilaSO™*'  to 
lOOnun  and  more  long;  found  in  Bo:matop»« otlrealegui 0.in»ig«U. 

OBNUS  INCBRT.    rmSOA.  S.  L. 

A  number  of  other  tapeworms  have  been  described  from  domesti- 
cated fowls,  bat  their  generic  position  can  not  be  determined  with  tbe 
data  at  hand. 


27.  Tnnla  oantuduut  Polonio,  1860. 


Polonio  (1860,  pp.  21-22)  describes  a  supposed  new  species  of  tape- 
worm as  follows : 

1.  T.  CantoJiiano  Polonio.  Caput  globoBam,  oentro  amboDktnm ;  acetabulis  cnici- 
atlm  oppoaitiB  ob  mt^or«m  capitis  circalam;  ooUuiu  nullnm;  corpua  TetTorsum 
dilatatnni,  artioalia  sapremis  campanteroTmibng,  seqnentibaa  campaoicformibnB 
imbricMtii  trapezoidalis ;  apertnrra  genitalea  lOftrgiiialea.     Long,  0.013. 

BabitacalDm :  MeleagrU  Oallopavo,  in  intestina,  Octobri,  Patavi  (Polonio). 

Id  hla  Hocond  paper  (1860,  p.  221)  this  form  is  cited  and  is  figured  on  Taf.  VII,  2 
(vide  Fl.  XIX,  &g.  266  of  this  paper).  The  pores  are  evidently  niiilateial.  Von 
Linsto-w  (1ST8,  p.  122)  Inclades  tbis  among  tbe  parasites  of  tbe  pheasant  Pkatianut 
mfeticii*,  but  does  not  give  his  aathoritj. 
'  All  aabseqaent  remarka  upon  this  species  are  based  upon  Polonio'e  etatementa, 
Bbmehard  (1891B  pp.  439-d40)  thinks  this  form  may  possibly  belong  to  tbe  genas 
Darmnea,  and  takes  tbe  following  ohaTacteia  from  Polonio's  figure: 

Suckers  large  and  ronnd ;  the  head  aeema  to  be  enrmonnted  by  a  very  short  roBt«l- 
lam,  probably  letractile.  Tbe  neok  is  qnite  long,  dtstinotly  Beparat«d  from  the  head. 
Segments  number  abont  60.  Qenital  pores  auilateral ;  cirms  pouch  visible  in  tweuty- 
siitb  to  forty-fifth  eegmenta;  forty-slxtb  to  sixtieth  segments  are  gravid.  The  eggs, 
BO  far  as  can  bejndged  f^om  the  figure,  are  scattered  atid  isolated  aa  iu  D.progloltina. 

I  can  not  see  that  Polonio's  description  and  figure  are  satBcient  to 
compel  or  even  to  fJlow  the  recognitiou  of  this  speci^c  name.  If  the 
^pea  can  be  obtained  and  restudied,  it  woold  of  course  be  proper  to 
redeecribe  them  ander  the  specific  name  mntontctna,  but  until  those 
^pes  can  be  found  it  is  useless  to  waste  time  speculating  as  to  the  pos- 
rible  generic  or  specific  relations  of  the  parasite.  I  propose  to  ignore 
the  species  entirely,  on  the  ground  -that  the  specific  name  has  not  been 
accompanied  by  a  recognizable  description  or  fignre. 

36.  Taanla  Delafoadi  Railliet,  1892. 

(1891,  'Tirtita  iphmocephala  End.,"  1810,  of  Ml^gnin.) 

[PI.  XX,  flgs.  357-262.] 

Diagtu>ait:  Stroblla  T"  to  13^™  long,  3'"'"  to  i"""  broad.  Head  hemiBpherical,  im- 
teUun  and  hooks  absent.  Suckers  large.  Neck  0.5°""  or  more  long,  at  first  as 
broad  as  head,  enlarg^ing  distally.  Proximal  segments  very  short,  following  aeg- 
meiits  slightly  longer  and  very  broad,  lateral  margins  convex.  Genital  porefl  irregn- 
Isriy  alternate,  situated  near  tbe  anterior  quarter  of  the  lateral  border;  two  lat«Tal 
ramefied  iit«ri  viaible  ae  two  longitudinal  rows  of  opaque  spots ;  another  anhmedian 
series  formed  by  receptacolum  aeminia;  testicles  rather  nnmerouB.  Ova  globular 
62 ;( to  65  /i ;  hooks  of  oncosphere  11  /t  long.     Development :  Unknown. 

I^ipe  tpeeintmi :  In  Alfort  collection. 

SatU;  Domeatio  pigeons  (Colutnba  livia  donettioa)  by  Delfond,  Bailliot,  H^gnin, 
sodTonLiDStow.     Qeographical  distribution:  France  and  Qermauy. 

This  appears  to  be  a  very  peculiar  form.  Its  systematic  position,  as 
w^  as  its  synonymy  and  anatomy,  seem  to  me  extremely  anoertain. 
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29.  Tsenla  exUlB  Dn^iaidiD,  184G. 

Diyardin  proposed  this  name  for  a  tapeworm  found  in  chickens,  bat 
the  description  is  so  insufBcient  that  ttie  species  shoald  be  ignored 
entirely.    The  orig:inaI  description  reads: 

"Jo  propooerai  do  nommer  Tstnia  eiilis  nn  antra  ticma  de  la  ponle,  bien  diff^Tent 
auwid«8pr£cMeDt8,  mftiBdont  Jeu'ai  p«8  encore eu  laWte;  il  «stloDgde20™°'  A(t), 
largo  de  0.15"""  enavant,  et  de  0.96'°'"  en  arri^to,  fonai  d'artiolee  conrts,  IronaTeraea ; 
lea  orifican  g^oitnuic  aunt  nullat^rauz;  lee  p^tiis  acmt  lisaea,  aasex  longa,Uig«8  de 
0.015'°"'  prSc^^H  par  une  ample  riSBionle  Bi'mioalo,  tempi io  des  apermatozoTdea  en 
doheveau;  lea  renra, preeque  globalenx.  out  trola  bovoloppes;  I'eiteme  longae  de 
0.056°""  i  0.065™™ ;  la  moyenno  deO.OM""";  I'iDteroe  deO.032""';  rembryon,  longde 
O.OaB""",  a  dea  crochete  long  de  0.0126""'." 

Airloiug  (1875,  pp.  427-431)  claims  to  have  fonnd  the  same  vorm, 
although  it  is  not  at  all  cTident  why  he  shoald  think  bis  form  identical 
vith  Dujardiu's  species.     He  gives  the  following  characters: 

Head  iaClS™""  long  by  0.60^'"  broad,  aockeraorliiciilar 0.20"""  diameter;  rostellnm 
short  43  u  in  diameter,  with  a  aimple  crown  of  60  books  8  ft  long ;  neok  5'^'"  long  by 
0. 15'"'"  broad ;  segments  much  broadertlian  long;  anterior  segments  0.33'"'"  to  0.37'°'° 
hy49/(  to50;i,th6n  l""  by  0.12""";  middle  Bogiiieiits  1.5'"'"  (anterior  border)  to  1.8'°'° 
(posterior  border)  by  0.6'"'".  Genital  pores  nnilateral  in  aot^rior  thiid  of  aegment. 
Penis 36 /I  by  G^u.  Eggs  globniar,  onter  membrane  58 ;j  to  64  u,  inner  mesibraiie 
30  /J  to  32  /( ;  hooks  of  oncosphere  16  m- 

30.  TcenU  ImbutUbrmla  Polonio,  1860. 

(18!'3,  Meiooftoidet  intbnti/ormit  (Polonio,  1860)  Railliet.) 

[PI.  XX,  fig.  263.] 

IHagiiiiiU:  8'""<  long,  bead  small,  saokers  circular.  Neck  absout.  Posterior  por- 
tion of  atrobila  thick,  anterior  segments  linear;  following  scginente  boll  or  fnnnel 
shaped;  posterior  aeRments  bell-ahaped.  Genital  pores  situated  on  one  of  the 
surfaces  of  the  segments.    DoTolopmsnt:  Unknown. 

Hotta:  Wild  geeae  (Anter  anier)  by  Polonio,  ISliO;  Ton  Linstow  (1878,  p.  156) 
records  itin  domesticated  ducks  (JmuhucAiudom.),  but  I  can  not  trace  biaantbority. 

Geographical  distribution :  Padua  (by  Polonio).  Polouio  is  apparently  the  only 
author  wbo  bus  seen  this  worm. 

Polonio  (1860A,  p.  22)  gives  the  following  as  original  diagoosia: 

3.  T.iniutifomii Polonio.  Corpnsretrorsnmincrassatnm;  capattninimum;  noeta- 
bnlis  orbicnloribuB  anticis;  oollnm  niillnm;  arttciili  aupremi  lineares,  posterioree 
eampanulato-tmbutifonues,  ultimi  cajnpannlati,  apertutio  genitalos  latetales  ellip- 
ticip.     Long,  0.01. 

Habitocnlum:  AttMr/anu,  in  intestinis,  Octob.  et  Nov.     Patavii  (Polonio). 

Polonio  (1860B,  p.  121)  simply  mentiona  tbe  parasite  in  his  list,  and  givce  a  very 
nnaatisractory  figure  of  tbe  worm.  In  this  ligiire  a  prominent  bod;  near  the  lateral 
margin  ia  looked  upon  as  the  genital  pore.  This  body  has  mnch  more  the  appear- 
ance of  a  testicle,  cirrus  pouch,  or  of  a  receptacnlam  seminia  than  it  baa  of  a  genital 
pore.  I  am  therefore  inclined  to  doubt  very  uincb  whether  this  species  is  correctly 
placed  by  Railliet  (1893,  pp.  313-314)  in  the  genua  Meeaceiloidet.  Furthermore,  the 
form  is  altogether  too  Insufficiently  deacribed  to  be  recognizable,  llie  figure  ebowB 
extreme  oontraotion  near  tbe  head. 
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31.  Tcenla  megolopa  Nitzsoh,  1829. 

(1825,  Tamia  anolu  moHUe  Crepliu.) 

[PI.  XX,  flgs,  264-267.] 

DiagtuMt:  SUobila  np  to  52™*"  long  by  0.5'"™  broad  prorimally,  and  O.T5">'°  broad 
dlttallf .  Head  very  large,  rather  tetragonal,  1.4<°<a  brood ;  Hnckers  0.57'°'"  to  0.64""" 
in  diameter;  roetelhiniabseDt  ( I)  or  not  prominent  and  (IJiritlioiit  hooka.  Anterior 
•agnentB vary  short,  12  tiioea  aa  brood  as  long;  posterior  segments  twice  iw  broad  as 
long,  "narrowed  at  the  base,  sproad  in  form  of  a  bell,"  colored  yellowish  l>y  small 
longitndiual  lines.  Genital  pores  aoilaternl.  Penis  smooth,  tubnlar,  10  ft  by  23  /i 
"eitnateil  on  a  rery  prominent  and/ewollen  tnberole."  Ova  globular  with  2  mem- 
biauee;  outot  membrane  47  ti,  inner  3S  ft  in  diameter;  oncoepheie  32  ft ;  hooks  15  n ; 
the  eggs  ore  scattered  through  the  median  portion  of  the  segments.  Development: 
Unknown. 

Hotli:  Tame  duek(.Jnat  botehai  d<»».) ;  Brazilian  teal  (d.  hraeilientit) ;  Enropean 
teal  (.J.  cr«oiMi) ;  pintail  ( I/a^ta  acuta);  white-headed  dack  (^-iniia Jura  leucootphaJa); 
tnftad  dock  {Agthya  /utiffMla);  Enropean  eoaop  dnok  (J.  moHta);  African  teal  <.d- 
ngroea). 

The  chief  character  for  this  worm  ia  the  large  head,  bnt  it  seems 
extremely  donbtfiil  whether  this  should  be  takeu  as  the  basis  of  a 
species.  The  parasite  certainly  cau  not  be  recogni;'^  with  certainty 
from  the  present  description,  and  should  be  considered  as  a  doabtfiil 
species  nntil  some  of  the  originfd  specimens  can  be  restadied. 

32.  Taenia  nlgropimotaU  Crety,  1890. 
[PL  XX,  figs.  268-270.] 

Diagmtni:  Sttobila  to  140°""  in  length.  Head  email,  0.3S2'""'  broad;  (f)  rostellnm 
and  books  absent ;  snckers  0.166""°  by  0.137'°<".  Neok  ehort,  about  same  brundth  as 
bead.  Young  seguisnts  rectangular,  0.5""'  long  by  I"""  broad ;  older  segmentH  almost 
qnadrangular,  2™"'  long  by  1.5"""  broad ;  mature  segmeuta  2.6'""'  to  3"'"'  long  by  1""" 
broad.  Qenital  pores  irregularly  alternate,  slightly  posterior  to  the  middle  of  the 
margin.  Male  genitalia:  is  posterior  portion  of  segment,  testicles  12  in  nnmber, 
diameter  68 /J,  equally  distributed  at  eidee  of  the  uterus;  vasdeferens  coDToluted  in 
its  lateral  portion  and  inQated  to  vesicala  seminalis  0.176'°"'  by  0.098'""'  witbiu  -the 
cirruaponch;  cirrus  ponoh  pyriform,  0.313™™  by  0.137"''".  Female  genitaliat  Ovary 
vitellogene  gland,  shell  glandf  At  anterior  border  of  the  segment  a  spat  is  observed 
in  the  median  line;  from  this  a  mediiin  stem  runs  diatally  and  is  divided  near  the 
height  of  the  pore  into  two  portions ;  the  posterior  portion,  at  least,  represents  the 
uterus.    Ova  63  ii,  with  3  shells ;  oncosphere  46  fi  \ij  iO  fi;  books  15  fi. 

Sott:  Migratory  qnail  (CoJurniz  oofumix). 

33.  TEonla  sp.  Conard,  MS. 

[PI.  XXI,  figs.  275-276.] 

Mr.  Henry  S.  Gouard  (Haverford  College)  has  recently  stadied  some 

tapeworms  from  chickens,  evidently  finding  more  than  one  species.    He 

has  kindly  placed  the  following  abstract  of  his  work  upon  one  of  these 

fbnns  at  my  disposal,  prior  to  the  publication  of  his  article. 

Bead  lonnd-conical,  somewhat  four-angled,  broader  than  long  (0.096"""  to  0.136'°°> 
tong;  0.1I"""to  0.192">"' broad).  Acetabula  ronnd  to  elliptical,  0.06"""  In  diameter, 
directed  slightly  forward.  Neck  distinct,  terete,  0.5'^°'  long.  Proglottides  trape- 
Eoidal,  brooder  than  long.  Genital  apertures  marginal,  always  on  the  right-hand 
ride  of  the  segment,  atigbtly  in  front  of  the  middle.    The  male  organs  oompiise  <> 
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testis ;  Tesionla  aeminolis,  ciims  soo  and  ciirne,  Tssicnla  and  cirms  being  the  moat 
ptomineut  orgiuiB  of  the  whole  segmejit.  CiimB  veiy  short,  ronghened  with  minute 
pricklea  abont  perpend icnl&r  to  its  snrfkce.  Female  organa  consist  of  a  narrow 
vagina,  large  receptacnlum  seniiniB,  and  a,  common  ovary  and  nt«rue  (See  von  Lin- 
stow,  1893),  Vagina  aud  cirrna  sac  are  in  the  same  transverse  ptiuie  and  pass  dorsad 
to  both  longitudinal  canals.  Longth  dS'-"^  breadth  O.OW""  to  0.47'™';  thioknesa 
0.016°""  to  0.113°"".  Namber  of  segments  abont  600,  becomlDg  m  mnch  as  0.39*™ 
long.  Egg  abont  0.026""°  in  diameter;  embryos  ellipsoidal,  0.018="  byO.0226™"; 
hooks  about  0,008°""  long, 
Hab:  In  small  intestine  of  common  fowl,  shortly  back  of  gizzard, 
Mr.  Conard  looks  apon  this  form  as  a  species  of  Davainea  "with  nni- 
lateral  pores,''  altlioagh  be  has  not  as  yet  foond  any  books  npon  tbe 
head.  Filial  decision  regarding  the  form  must  be  reBerved  ontil  tbe 
appearance  of  Mr.  Conard's  paper. 

FIMBRIARIA  Frolioh,  1S03, 

(1892,  .£'jii«it«n  Linton,) 
[PI.  XSI,  Bg.  271.] 

This  genas  was  proposed  first  by  FrdUcb,  and  later  by  Linton,  for 
tapeworms  with  an  anterior  hamnier-llke  extremity.  Tbe  scolex:  is 
generally  (t  always)  wanting.  Three  species  F.  malleus  (Ooeze,  17S2) 
Frolicb,  F.  mitrata,  and  F.  pUcatus  have  been  described,  bnt  most 
anthers  include  them  all  under  the  general  term  Ttenia  maUetu,  which 
some  writers  look  apon  as  a  pathological  condition  rather  than  a  dis- 
tinct species  or  geuus. 

34.  F.  malleus  has  been  recorded  from  a  large  nnmber  of  wild  birds 
as  well  as  ftx)m  domesticated  fowls,  bnt  bo  far  as  known  it  does  not 
play  any  important  pathogenic  r61e.  (See  Diyardin,  1845,  p.  687,  for  the 
earlier  literature.) 

miOQBZTBS  Krabbe,  1868, 
[PI,  XXI,  flgs.  272-274.] 

The  genns  Idiogenes  with  the  type  and  only  species  I.  ottdia  was  pro- 
posed by  Krabbe  for  a  tapeworm  in  which  the  scolex  is  wanting;  the 
anterior  segments  become  caliciform  and  function  as  a  psendo-scolez. 
(For  an  anatomical  description  see  Zschokke,  1889,  pp.  114-127,  FI.  Ill, 
figs.  39-47.) 

This  avian  tapeworm  had  not  yet  been  recorded  from  poultry, 

ADJ>EXDUM. 

During  the  final  proof  reading  of  this  paper,  I  have  received  a  recent 
article  by  Kailliet  (1S9C),  in  which  several  new  propositions  are  made 
concerning  certain  parasites  mentioned  in  this  report. 

Dipylidiinw:  The  name  of  the  subfamily,  CyatoidotwnuB,  is  changed 
to  Dipylidina.  This  change  is  in  accordance  with  the  International 
Code  and  should  be  adopted,  the  word,  however,  being  written  IHpgli- 
diituB. 

Choanotamia :  Bailliet  proposes  a  new  genns,  with  TcEtiia  infimdibvii- 
formis  Goeze  as  type,  in  the  following  words : 

Le  Tania  infuniihuU/omU  Ooeze,  que  J'avais  plBc£  piovisoiremeDt  dans  le  genre 
Dr^aniioUtnia,  s'en  disIiDgue  pBf  le  grand  nombre  des  testicnles,  et  d'nne  manibre 
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gta4nla  par  la  oanBtitation  de  rapporeil  raprodnot«ur  (Crety).  11  mi!rlte  done  de 
devesir  le  t;pe  d'nu  uouvean  genre  Ckoanolania  (de  xoavov  eatonnoii).  Ch.  i^fundi- 
bul^ormU,  intostiu  de  la  ponle.     (P.  169.) 

Altlioagli  I  recogiiized  tlie  great  diffdrence  in  orgaiiizatioD  between 
2*.  infandibuli/ormis  (as  described  fay  Crety)  and  tlie  other  species  of 
Tteuia  whicli  have  been  placed  in  Dr^panidotania,  and  am  inclined 
to  consider  it  generically  distinct  from  these  worms  (see  p.  45),  and 
although  I  h»ve  the  highest  regard  for  the  opinion  of  my  collesgne  and 
for  his  keen  foresight,  particularly  in  systematic  questions,  I  prefer  to 
reserve  judgment  npon  his  new  genns  until  its  type  species  and  a  few 
allied  fonns  are  more  thoroughly  understood,  especially  as  it  appears 
to  me  that  J.  infundibuliformis,  as  detennined  by  various  authors,  is 
rather  a  heterogenous  and  collective  species. 

DteranottBnia  spkenoide»:  Bailliet  correctly  suppresses  the  speeiflo 
name  emieata  Liustov  nee  Batsch  (see  p.  35). 

EXPLANATIOK  OF  OHABT. 

In  the  following  chart  I  have  given  the  records  of  the  tapeworms 
found  in  the  domesticated  poultry  and  in  the  allied  wild  birds.  The 
sign  D  signifies  that  the  parasite  is  recorded  only  for  domesticated 
birds,  X  for  wild  birds,  a  both  domesticated  and  wild  birds. 

The  names  of  the  hosts  are  given  at  the  left,  those  of  the  parasites 
at  the  top.  The  first  row  of  numbers  refers  to  the  numbers  in  the 
A.  O.  II.  check  list  of  North  American  birds,  the  second  column  of 
numbers  to  the  corresponding  numbers  in  von  Linstow's  Compendium 
of  Hehninthology  (1878, 1889). 

For  the  revision  of  the  host  names  I  am  indebted  to  Drs.  Fisher  and 
Palmer,  of  the  Division  of  Ornithology.  As  many  of  the  host  names 
used  by  helminthologists  are  not  used  by  modem  ornithologists,  these 
gentlemen  have  traced  out  the  proper  names  of  the  birds  in  question 
iTom  the  host  names  given  in  helminthological  articles. 

In  noting  the  species  of  parasites  under  the  various  hosts,  it  has  been 
extremely  difficult  to  determine  what  records  should  be  accepted  and 
what  ones  should  be  rejected.  As  nearly  all  of  the  older  records  are 
based  npon  determinations  by  external  form  instead  of  internal  anat- 
omy, I  believe  the  time  has  come  when  we  should  begin  an  entirely 
new  aeries  of  records  of  hosts.' 

All  records  of  tapeworms,  except  in  the  case  of  type  specimens  where 
the  determination  has  been  made  solely  upon  external  form,  shoald,  I 
believe,  be  taken  only  as  approximate  and  provisional. 


■ThlsDan  easily  be  ocoomplialied  ifholmintliolotrUts  will  designate  all  new  records 
in  soma  way.  In  the  Revision  of  the  Adalt  CestodM  of  Cattle,  Slieep,  and  Allied 
Animals,  and  tdso  in  my  recent  article  on  Fatoiola  ma^a,  I  have  commenced  such  a 
new  aeries  of  bost  dotenninatioDS  for  the  parasites  of  the  domesticated  animals  by 
starring  (*}  the  parositca  nniler  each  host  in  those  casoe  wbere  I  have  examined  the 
species  of  parasites  &om  the  host  in  question  (or  from  material  said  to  have  come 
&om  that  host,  a£  T,  imtU»lata,  for  instance.    This  Utter  record  ia,  in  my  opijiion, 


DESCEIPTION  OF  PLATES. 


Plati  I,  If'iGS.  l-ll.—Cotugnia  digtmopora. 
Fig.    1.  Head  uid  u«cl(.    x8. 

Fi)[.    2.  Head  aud  neck  iu  press  preparation.     Zeiaa  2,  A. 
Fig.    S.  View  of  armed  roBtellum,en/ac«,  pr«aa  pT«p»ration;  cgl,,  f  glandular  c«11b  of 

Toetellum.    Zeies  3,  C. 
Fig.   i.  View  of  hooks  oa  rostellota.    Zeija  2,  ■^. 
Fig.    5.  Side  view  of  isolated  hook.     ZeisH  3,  -^. 
Fig.    6.  Four  youug  sof^ents  wltli  genital  anlagen.    x8. 
Fig.    7.  Three  young  Hegmeiita:  d.,  vm  deferens;  ov.,  ovary.     Zeiss,  1,  a'. 
Fig.    8.  Segmeuts  from  middle  of  etrobila,  with  organs  more  completeljr  developed: 

d.,  VBS  deferenB;  f.,  testicles;  (j).,  cirrus  poach  ;  ov.,  ovary.    Zeisal,(i'. 
Fig.    9.  Still  older  segments  in  which  the  "ovaric  capenles"  (^egg  saca)  are  devri- 

oping:  0$.,  genital  pore;  co.,"oYario  capenles "^^eggsacs;  d.,vaadefaraii>; 

or., ovary:  J].,  cirrus;  iff.,  cirrns  pouch;  «.,  vagina.     Zeiss  l,a\ 
Fig.  10.  End  segments  with  oncosphere:  ag.,  genital  pore;  eo.,  eggs. 
Fig.  11.  Longitudinal  section  of  maturesegment:  Co.,  "ovaric  capsiiles"^=egg  sacs; 

nn.,  oncosphere;  t«,  eggshell;  ir.,  eggshell;  i>r.,  pareacbyma.    ZeiBsS,]^. 
All  figures  froui  Paaquale,  1890,  figs.  1-11. 

I'LiTB  II,  Fiae.  12-20.— Cotugnia  bifaria  and  Amabilia  lamtlligtra. 

[Figs.  12-17.  Colmgnia  bifaria,  after  Montioelli,  1891,  Taf.  VIU,  figs.  S-I3.] 

Fig.  12.  Head  and  anterior  segments,  greatly  enlarged.     Montioelli,  fig.  S. 

Fig.  13.  Young  segments,  enlarged  on  same  scale.    Hoatieelli,  fig.  9. 

Fig.  14.  Middle  segments,  enlarged  on  same  scale.    Montioelli,  fig.  10. 

Fig.  15.  End  segments,  enlarged  on  same  scale.    Monticelli,  fig.  11. 

Fig.  16.  Segment  mounted  in  glycerin  and  acetic  acid,  showiog  genital  organs:  ag., 
genital  pore;  d/.,  viu  deferens;  or.,  ovary;  rw.,  vesicula  seminalis;  t., 
testicles;  t:.,  vagina.    Greatly  enlarged.    Monticelli,  fig.  12. 

Fig.  17.  Armed  cirine,  greatly  enlarged.     Monticelli,  fig.  13, 

[Figs.  18-20.  Amabilia  lamelUgera.     Owen's  (1835)  original  fignree,] 
Fig.  18.  Adult  stroblla,  natural  size.     Owen's  fig.  21. 
Fig.  19.  "  Four  segDienta  of  the  same  magnified."    Owen's  Hg.  22. 
Fig.  20.  "Longitudinal  section  of  3  posterior  segments,  showing  the  ova  coUeoted 
near  the  base  of  the  lemniscus."    Owen's  fig,  23. 

Flats  III,  Fios.  21-36.— IHcranoiafnia  eoronula,  Diaranotwnia  cequabili*,  £H<ranol<mia 
/urmgera,  and  Tania  cpRioa. 

[Fige.  21-28.  Dtcranotaiiui  atrwMla:  21-24  after  Erabbe,  1869;  25-^  after 

Mrizek,  1890.] 

Fig.  21.  Anterior  portion  of  eoolex  with  hooks.    x240.    After  Kiabbe,  1869,  Tab.  VIII, 

fig.  21S.    Host:  Domesticated  duck. 
Fig.  22.  Isolated  hook.    i920.    AAei  Knbbe,  1869,  Tab.  TUI,  fig.  217. 


^lOOK 


.glc 


63 

Fig.  23.  iBolated   otuib   with   oncoBphere.   i240.   After  Krabbe,   Tab,    Till,   1869, 

flg.  318. 
Fig.  21.  Isolated  book.    x920.     After  Krabbe,  1889,  Tab.  VIII,  fig.  219.    From  Coll. 

giebold.     Uoat:  European  golden  eye  (Glaiicitniella  clangula). 

[E^gB.  25-28.  CTBtlcercoida  from  Cyprit  ov«m  and  C  emnpnwM.] 

Fig.  25.  Folly  developed  larva,  Hhowing  tbe  acoles  invagiuuted  in  the  cyst ;  and  the 
long  tail  with  the  6  oncospherio  houka;  kc.,  excretory  syatem;  A.,  ooti- 
cle;  OH.  I  "poreBof  tbe  catiole"  or  f  muBcleej  hp.,  hypodermia ;  p.,  pareu- 
ohjma  of  neck,  witb  calcareona  oorpnaoleB,  After  Mrdzek,  1890,  Tab.  V, 
ag.  II. 

Fig.  26.  Another  view  of  a  eyBlioareoid.    After  Mrtfzek,  1890,  Tab.  V,  fig.  12. 

Fig.  21a-o.  iBolsled  hooka.    After  Mi^ek,  1890,  Tab.  V,  fig.  ISo-o. 

Fig.  28a-o.  ODOospheric  books.    After  Mr^ek,  1890,  Tab.  V,  &g.  Ua~c. 

[Figs.  29-30.     Dicranolamia  tEquabilU.'} 

Fig.  29.  Five  hooks  from  the  roetellom.    x240.    After  Krabbe,  1869,  Tab.  VIII,  fig. 

212,  ftom  Kndolphi'a  original  material  in  the  Berlin  Museum. 
Fig.  30.  Isolated  hook  from  the  rostellnm.    s920.    After  Krabbe,  1868,  Tab.  VIII, 

flg.  213,  &om  speoimeu  in  Creplln's  collection. 

[FigB.  31-34.    Diorauotc^Hia /uroigera.'i 
Fig.  31.  Isolated  hook  frota  the  roetellnm.    x210.    After  Diijardin,  1845,  PI.  IX.  Fig. 

A.    Host:  Wild  duck. 
Fig.  32.  Isolated  hook  from  the  rostellum.    i920.    After  Krabbe,  1869,  Tab.  VIII, 

fig.  206,  ftom  Nitzsch'e  original  material.    (See  Badolphi,  1S19,  p.  528.) 

Host:  Mallard. 
Fig.  33.  Ovam  with  oncosphere.    i240.     After  Krabbe,  1869,  Tab.  VIII,  fig.  207, 

from  NitzBob'a  original  material. 
Fig.  34.  Tan  hooka  on  roatellum.     x240.    After  Krabbe,  1869,  Tab.  VIII,  fig.  205, 

liom  material  collected  in  Iceland  in  1863.     Host;  Mallard. 

[Fig.  35-36.   Tcmia  coniea^l  Diora«otania  furoigera.'i 

Fig.  35.  Natoralsize:  a,  bead;  b,  roatelium;  e,  body.     After  Molin,  Tab.  VII,  fig.  1. 
Fig.  36.  Enlarged.    After  Molin,  ltS61,  Tab.  VII,  fig.  2. 

Plate  IV,  FtOS.  37-53. — Diaaiiolania  iphenoidei  and  Drepaaidotania  lancealala. 

Figs.  37-12.  Dieranotf^aia  iphtnoidea. 

Fig.  37.  gtrobila,  natural  size.    After  von  Linstow,  1872,  Taf.  Ill,  fig.  9fl,  of  Ttmia 

Fig.  38.  Scolex  and  anterior  aegmenta,  enlarged.     After  von  Linstow,  1872,  Taf.  Ill, 

flg.  9,  of  T.  ouneata. 
Fig.  39.  Isolated  book  from  the  rosteUum.     After  von  Linstow,  1872,  Taf.  Ill,  fig.  10, 

T.  atn«at<i. 
Fig.  10.  Cysticercoid  troia  an  earthworm.     Koritaka,  oc,  3,  obj.  1.     After  Grasai  & 

HovelU,  1892,  Tav.  IV,  flg.  12. 
Fig.  41.  Tianverse  section  of  the  aame:  cue.,"  cavity  of  the  gastrula;"  oii.,  ajBt;par. 

at.,  external  wallj  par.  int.,  internal  wall;  rot.,  roatellumi  vat.,  sucker. 

Koritska,  oe.  3,  obj.  7.    After  Qrossi  Bovelli,  1892.  Tav.  IV,  flg.  11. 
Fig.  42.  Three  books  (i,  o,  and  d)  from  rostellnm  of  T.  mtneala;   Koritaka,  oe.  3, 

obf.  8;  a  fourth  hook  (a)  greatly  enlarged.    After  Qnasl  &,  Bovelli,  1892, 

Tav.  IV,  flg.  13. 
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[Figs.4&-63.    DrepamideUtnia  la*eeotaia.} 

Fifr.  43.  Otiginal  type  figare.    After  Blooh,  1782,  Tab.  I,  fig  5. 

Fig.  44.  Anterior  portion,  enlarged.    Aftra  Blocb,  1762,  Tab.  I,  fig.  6. 

Fig.  4S.  Worm  tsota  a  gooee.    Kfttural  size.    After  Goeze,  1782,  Tub.  X£1X,  fig.  3. 

llg.  46.  The  eight  hooks  apou  the  roBtelliim.     x240.    Aftei  Erabbe,  1869,  Tab.  VI. 

fig.  143. 
Fig.  47.  Two  isolated  books.     x920.    After  Krabbe,  1869,  Tab.  VI,  fig.  111. 
Fig.  48.  Eztraded  cirrus.    After  Fenereieeii,  1868,  Taf.  X,  fig.  6. 
Fig.  49.  Cirrus  pouch  with  cirms.    After  Feuereisea,  1868,  Taf.  X,  fig.  9. 
Fig.  60.  Isolated  segment:  a,  cirras  pouch  j  o,  testicle;  i,  vltellagene  gland;  fc,  ototj; 

Di,receptaoalamaemlnis  and  vagina.  After  Feaereisen,  1868,  Taf.  X,  fig.  17. 

Some  misinterpTetationH  have  nndonbtedlj  been  made  intbisflgnie.   The 

geuitaJ  system  must  be  lestndied. 
Fig.  61.  Head  and  aaterior  segmenla.     xlOO.    After  Bailliet,  1886,  fig.  163A;  alao 

Railliet,  1893,  fig,  195A. 
Fig.  62.  Ovum  with  onoosphere.     i300.     After  BtuUiet,  1886,  fig.  163B ;  also  EaiUtei 

1893,  fig.  195  B. 
Fig.  53.  lleod  and  anterior  aegmenta.    slOO.    After  Mignin,  1881,  Fl.  IV,  fig.  3. 

Plate  V,  Fuse.  54-66. — Dr^anidotania  lanotalata  and  DrepanidoUenia/aidata. 

[Figs.  61r-55.  Drepanidobsnia  lanOBolata.~\ 
Fig.  54.  Transverse  section  of  segment.    x20.    After  M^gnin,  1881,  Fl.  IV,  fig.  6. 
Fig.  55.  Isolated  cirrus.    x50.    After  M^gnin,  1881,  PI.  IV,  fig.  7. 

[Figs.  56-66.  Drtpanidolania  fMciaia.} 

Fig.  56.  Bostellum  with  5  of  the  8  books.  x210.  After  Erabbe,  1869,  Tab.  VII, 
fig.  156. 

Fig.  57.  Isolated  hook.     i020.    After  Krabbe,  1869,  Tab.  VII,  fig.  157. 

Fig.  58.  Head  with  extended  roslellnm  possessing  8  books.  After  Feaereisen,  1868, 
Taf.  X,  fig.  1.     ("r.  ietisera"  —Drep.  fateiata.) 

Fig.  59.  Isolated  hook.  After  Fenereisen,  1868,  Taf.  X,  fig.  2.  ("T.  tetigtra"=I>rtp. 
/aidiata. } 

Fig.  60.  CimiB  poucb.  Aft«r  Fenereisen,  1868,  Taf.  X,  fig.  4.  ("T.  ttigera"  =I>Ttp. 
fcuciata.) 

Figs,  61-62.  Cirrns  ftom.  above  and  ftom  the  aide.  After  Fenereisen,  1868,  Figs.  5,6. 
{"T.  ietigera"^Drep./atciata.) 

Figs.  63-66.  Isolated  segments :  a,  cirrus  pouch;  6,  genital  pore;  o,  teaticlee;  i,  cir- 
rua;  e,  vas  deferens  and  vesicula  eeminalis;  g,  vagina;  h,  genital  cloaca; 
i,  vitellogene  glaads;  k,  ovary;  m,  Teceptaculnmseminis;  n,  uterus  (I). 
After  Fenereisen,  1868,  Taf.  X,  figs.  10-13.  Feuereisen  has  probably  mis- 
interpreted some  of  these  organs  and  they  should  be  reatudied. 

Plate  VI,  Figs.  67-76. — Drepanidottmla/aiouita. 
Fig.  67.  Body  of  Cgclopi  agilii,  coutaiuiug  a  larval  tapeworm.    After  Hrttzek,  1890, 

Tab.  V,  fig.  1. 
Fig.  68.  Larval  tapeworm,  with  enormoualy  long  tail,  iaolatod  from  the  cruataoean. 

After  Mriizek,  1890,  Tab.  V,  fig.  2. 
Fig.  69.  (t  Side  view.)    After  Mrfizek,  1890,  Tab.  V,  fig.  8. 
Fig.  70.  Cysticercoid,  with  anterior  portion  of  the  tail.    After  Mrdzek,  1890.  Tab.  V, 

«g.5. 
Figs.  71-72.  Hooks  from  rostellum,  greatly  magnified.    After  Uriizek,  1890,  Tmb.  V, 

flga.7-8. 
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FlgB.  73-75.  Hooks  m  Hen  in  poaition  on  the  rostellnm.    After  HrHzek,  1890,  Tab. 

V,  fige,  6  and  9a-». 

Fig.  76.  After  Hrilzek,  1890,  T>b.  V,  flg.  10. 

Plate  VII,  Fiaa.  Tt-9l.—DrepaitidoUaiia  fateiata  and  Dr^anidotanUi  grcunlU. 

[Fig*.  77-79.  Drapttnidoiania/iueiata.^ 

Fig.  77.  Cystioercoid  with  anterior  portion  of  tail.    After  Mrftzek,  1S90,  Tab.  V,  tig.  4. 

Fig.  76.  Cystioercoid  with  extended  head;  the  oDoospherio  hooka  are  still  visible 

iu  the  Uil.    After  MrtEzek,  ISSl,  Tab.  V,  R.g.  1. 
Fig.  79.  Isolated  hook  froin  rosteUam.     After  Mrtfzek,  1891,  Tab.  V,  fig.  2. 

[Figs.  80-91.  Dr^anidotantia  graeUit.'} 
Fig.  80.  "Tania  eollo  longiMiiho."    After  Blooh,   1872,  Taf.  Ill,  fig.  3.     Is  perhaps 

identical  with  Drtp.  ^rooilii. 
Fig.  81.  Head  of  same,  enlarged.    After  Bloob,  1782,  Taf.  Ill,  fig.  4. 
Fig.  82.  Anterior  portion  of  head,  showing  the  arrangement  of  the  8  hooks  upon  the 

roatellam.    x240.    After  Krabbe,  1868,  Tab.  Til,  fig.  IM. 
Fig.  83.  IsoUtfldhook.     i920.    After  Krabbe,  1869,  fig.  156. 
Fig.  84.  StTobllo.  natural  size.    After  Ton  Linstow,  1873A,  Taf.  XXI,  fig.  3.    Host: 

Goosander. 
Fig.  %.  Head.    lOO.    After  vpn  Linstow,  1S72A,  Taf.  XXI,  flg.  6. 
Fig.  86.  Isolated  hook.    iBOO.     After  voa  Linstow,  1S72A,  Taf.  XXI,  flg.  2. 
Fig.  87.  End  of  proglottid  with  extruded  cirrus.    ilH).     After  von  Linstow,  1872A, 

Taf  XXI,  flg.  4. 
Fig. 88.  Head  of  TmiiagraailittadoTnatrom  the oommon sheldrake  (Tiwloniafadorna). 

After  Lonnberg,  1SS9,  PI.  I,  flg.  I. 
Fig.  89,  Free  ojaticerooid  in  the  perob  {PereafluviaHlU).    x360.    After  toq  Linstow, 

1S72A,  PI.  XXI,  fig.  1. 
Fig.  90.  Excretory  system  of  the  bead  and  neck.    After  Mnlxek,  1891,  Tab.  V,  flg.  16. 

Zeiss  3,  D. 
Fig.91.  Endoellofezcretoryeystem.    AAer  Mrtizek,  1891,  Tab.  T,  flg.  17.    ZeiBB3,F. 

Platk  VIIT,  Fios.  93-99.— DrdpoMidodMia  gracilia. 
Fig.  92.  A  oystieeroold  in  process  of  developtnent.     A  difTerentiation  is  noticed  into 
thebody  and  the  tail,  and  a  small  knob  Isnoticed  on  the  anterior  extremity. 
The  S  onoospbeiic  hooks'are  present  in  the  tail.     After  Mrftzek,  1891,  Tab. 

VI,  fig.  26. 

Fig.  93.  Another  stage  of  the  cystjcercoid.  An  invagination  is  noticed  on  the  anterior 
eitremity;  the  middle  portion  of  the  body  is  ocenpied  by  a  cavity  filled 
with  a  spongy  tissue.     After  Ut^zek,  1891,  Tab.  VI,  flg.  26. 

Flg. 94.  Cystioercoid  with  the  anterior  portion  of  the  tall:  h.,  peripheral  hyaline 
layer;  «.,  excretory  canals;  yr.,  vibratory  cells  (see  PI.  VII, flg. 86),  "Pro- 
nephridioetomes."    Zeiss  3,  D.    After  Hrtteek,  1891,  Tab.  V,  fig.  13. 

Fig.  96.  Normal  form  of  hook.    Zeiss  3,  F.    After  Mrtfzek,  1891,  Tab.  V,  flg.  14. 

Figs.  96-98.  Three  books,  with  varioDsiy  arranged  ohitin,  Zeiee  Z,  D.  After  Mrlieek, 
1891,  Tab.  V,  fig.  160-0. 

Fig.99.  A  cystioercoid  with  extended  head:  r., rostellnm;  c,  cyst;  pr.,  tail  with 
oncospberio  hooks.     Zeiss  1,  D.     After  Mriizek,  1891,  Tab.  VI,  fig.  18. 

Plate  IX,  Fias.  100-111.— i>rgK(Ridaliciiia  anatina. 

Fig.  100.  Boatellom  wttb  5  of  the  10  hooks.    x240.    After  Krabbe,  1869,  Tab.  VI, 

fig.  1X4. 
Fig.  101.  Isolated  hook.    x920.    After  Krabbe,  1869,  Tab.  VI,  fig.  119. 
Fig.  102.  Ovum.    x240.    After  Krabbe,  1869,  Tab.  VI,  fig.  116. 
11163— Ho.  12 5 


IbyGOOgIC 


Fig.  103.  Tnuuverse  ae«tioa  of  ft  portion  of  odo  aegnwnt.  to  show  the  an*tomy: 

h.,  tcetieles;  vd.,  voe  ileferena;  ilc.,  fertilUation  canal;  ul.,  ntenta;  Int., 
lougitadi&al  maeolos;  i.  bl.,  veaicnla  Beminalis;  gt.,  gsmgHoa  cells;  p.  i., 
pricpatinl  sac;  c,  cirruH;  ob.,  cirrus  poucb;  [.  1:.,  longitnilmal  canals; 
(small  dorsal  canal;  large  vuntral  canal);  r.  um.,  reoeptacalnmBeminu; 
on.,  ovary;  eig.,  ovidact;  d.ii.,  Titellogene  gland;  d.  jr.,  Tit«llo-dact; 
«cA.  dr.,  shell  gland;  t^f.,  ooual  of  some.  After  Schmidt,  lS9i,  Taf.  VI, 
Fig.  C. 

Fig.  101.  OvQin  with  oncosphere.     After  Schmidt,  1S94,  Taf.  Vl,  fig.  1. 

Fig.  105.  The  oncosphere  haa  developed  into  a  round  mass  iu  which  a  cavity  appears. 
After  Schmidt,  1894,  Taf.  VI,  fig.  3. 

Pig.  106.  stage  in  which  the  round  mass  has  become  elongate ;  ebl.,  terminal  vesicle. 
After  Schmidt,  18*1,  Taf.  VI,  fig.  3. 

Fig.  107.  Stage  witlianlage  of  the  roBtolliim  ancl  snckers;  the  body  has  become  con- 
stricted intotlie  scolei,  cyst,  and  tail ;  the  excretory  system  is  partly  de- 
veloped.   After  Schmidt,  18W,  Taf.  VI,  fig,  i. 

Fig.  108.  Transverse  section  in  the  second  period  of  development.  After  Schmidt, 
1891,  Taf.  VI,  Pig.  o. 

Fig.  109.  Longitndiual  section  of  a  later  stage  of  the  second  period  of  development. 
After  Schmidt,  1894,  Taf.  VI,  Fig.  6. 

Fig.  110.  Extended  oysticercold ;  s.,  anterior  point  of  roatellom;  r.,  roetellnm;  ez., 
excretory  organ;  k.  r.,  posterior  rostellum  sac;  «il.,  terminal  vesicle. 
After  Schmidt,  1894,  Taf.  VI,  Fig.  B. 

Fig,  111.  Two  isolated  hooka  from  the  rostellum.  After  Mr^zek,  1891,  Tab.  VI, 
fig.  20. 

Platk  X,  FiQS.  112-124(. — Drtpani^iimia  anatina  and  Urtpanidottmia  tinuoia. 
[Figs.  112-115.  Drepanidctaiiia  anatina.] 

Pig.  112.  CysticA'coid  with  anterior  portion  of  the  tail:  nit.,  circnlar  mnsoles;  p., 
(tliird),parenchymBtic layer;  ft.,  fourth  layer^=neek;  Ar., posterior  ro»- 
lellumsao;  r.,Tostelln]u;  ex.,  excretory  system.  After  Schmidt^  1894,  Taf. 
VI,  Pig.  A. 

Pig.  113.  Cysticercoid  with  anterior  portion  of  the  tail;  h.,  peripheral  layer;  Jht., 
cuticle;  vl'.,  musoalar  fibers;  pfh'.,  parenchymatic  layer;  vI<.,second 
layer  of  fibers;  pcft'.,  internal  parenchymatic  layer  (=  neck)  with  cal- 
careous corpuscles  (r) ;  e.,  excretory  apparatus;  pr,,  caadal  appendage;/., 
nnclei  of  cells  iu  the  tail;  Ac.,  hooks  of  oncosphere.  Zeiss  3,  D.  After 
MrSaek,  1891,  Tab.  VI,  fig.  19. 

Pig.  114.  Isolated  young  book.    After  Mnteek,  1891,  Tab.  TI.  Ilg.  21. 

Pig.  115.  Ten  hooks  taken  from  the  outiineof  cyst  of  cysticercoid,  showing  the  hooks 
in  position  on  the  Toatellnm.    After  Urtlzek,  1891,  Tab,  VI,  tig.  22. 

[Figs.  116-1216.  VrepanidoUenia  einuoia,] 

Fig.  116.  A  young  worm,  natural  size.    After  Zeder,  1800,  Tab.  in,  fig,  5. 

Fig.  117.  Distal  end  of  a  young  worm  oularged ;  a,  b,  two  knobs.     After  Zeder,  1800, 

Tab.  Ill,  flg.  6. 
Fig.  118.  Au  adult  worm,  natural  size.     After  Zeder,  1800,  Tab.  ID,  fig.  7. 
Pig.  119.  Short  segments  enlarged.    After  Zeder,  1800,  Tab.  Ill,  flg.  8. 
Fig.  120.  Scolex  enlarged ;  /,  the  long  rostellum  with  books;  c  o,  d  d,  snekera;  a  a, 

b  h,  nook.    After  Zeder,  1800,  Tab,  ni,  fig,  9. 
Pig.  121.  Two  largo  segments,  enlarged:  o  a,  ft  t,  the  "vermiform  socs;"  co,  cirri;  d, 

posterior  comers  of  the  segments.    After  Zeder,  1800,  Tab.  HI,  &g.  10. 
Fig,  122.  Isolated  eggs,  enlarged.    Afler  Zeder,  1800,  Tab.  Ill,  flg.  11. 
Fig.  123.  Rostellum  of  Drep.  Hnueta.    x240.    After  Erabbe,  1869,  Tab.  VII,  fig.  151. 


Fig.  124.  Two  iaoUted  hooks.    x920.     a,  from  a  parasite  in  the  domesticated  dnck; 
b,  from  ft  paiMite  in  the  mallard.   After  Kiabbe.lSeS.Tftb.VII,  fig.  152>^. 

Platx  XI,  Fias.  125-139. — Drepanidoiania  ainuota. 
Fig.  125.  Segment'With  genital  organs  and  extruded  cirrus.     i35.     After  Krabbe, 

ISO),  Tab.  VII,  fig.  153. 
Fig.  126.  Block's  original  flgnre  of  "  Tmnia   eoltari  titgro,"  from  the  domesticated 

duck ;  possibly  identical  with  i>rep.  rinuoea.     After  Bloch,  1782,  Taf.  IV, 

fig.  11. 
Fig.  127.  Anterior  portion  of  the  same,  enlarged.     After  Bloch,  1TH3,  Taf.  IV,  fig.  12. 
Fig.  128.  Segments  from  the  middle  of  the  same,  enlarged.    After  Bloch,  1782,  Taf. 

IV,  fig.  13. 
Fig.  129.  Cirrus.    x210.     After  Dqjordin,  1845,  PI.  9,  Fig.  D.     Host:  Gooec. 
Fig.  130.  A  CgaU>p»  viridU   containing  3  cysticercoids  of  Drep.  (inMOfa;   vc,  oggs. 

Zeiss  3,  A.    AiterMrizek,  1891,  Tab.  V,fig.7. 
Fig.  131.  Isolated  cysticercoid,  to  show  the  proportional  aises  of  the  cyst  and  the 

tail.    Zeiss  3,  A.    After  Mnizek,  1891,  Tab.  V,  fig.  8. 
Fig.  132.  Isohited  book,  greatly  enlarged.     Zeiss  3,  F.    After  Mriizek,  1891,  Tab.  V. 

fig.  10. 
Fig.  1330-4.  Yonng  stages  of  hooks.    Zeiss  3,  F.    After  Mrfizek,  1891,  Tab.  V,  fig.  11. 
Fig.  131.  Two  isolated  hooks  of  a  cysticercoid  which  othomiBe  oorrespunda  in  form 

to  Drep.  HmuKa.     The  form  and  size  (35;')  of  these  hooks  resemhlu  those 

of  i>rBp.  letigera.     Zeiss  3,  F.     After  Mriixeh,  1891,  Tab.  V,  flg,  12. 
Fig.  136.  Cyaticercold  with  anterior  portion  of  tail,  drawn  from  life.     Zeiss  3,  D. 

After  MrSzek,  1891,  Tab.  V,  fig.  9. 
Fig.  136.  Two  isolated  hooks  from  fully  developed  scolex  of  cysticercoid.     Zeiss  3,  F. 

After  Hamann,  1889,  Taf.  I,  fig.  9. 
Fig.  137.  The  10  hooks  of  the  rdbtellDm  in  position.     Zeiss  .t,  F.     After  Hamann, 

1889,  Taf.  I,  fig.  10. 
Fig.  138.  Calcareons  corpuscles  from  the  parenchyma  of  the  scolex.      Zeiss  ^,  F. 

After  Hamann,  1889,  Taf.  I,  flg.  11. 
Fig.  139.  A  book  of  the  oncosphere  from  the  tail  of  a  cysticercoid.     After  Hamann, 

1889,  Taf.  I,  fig.  12. 

nia  aellgtra,  and  Tauia 

[Figs.  110-146.  DrapanidoiaiBia  Hima$a.'] 
Figs.  140-112.  Three  successive  stages  in  the  development  of  the  cysticeroid  iu  Gam- 

Monuptlac.     Zeiss  1,  A.    After  Hamann,  1889,  Taf.I,  figs.4,.^,G. 
Fig.  143.  Median  longitudinal  section  through  fig.  140.     Zeiss  4,  A.     After  Hamann, 

1889,  Taf.  I,  fig.  7. 
Fig.  in.  Median  longitudinal  section  through  a  stage  nearly  corresponding  to  fig. 

143.     Zeiss  1,  A.     After  Hamann,  1889,  Taf.  I.  fig.  8. 
Fig.  115.  Fnlly  developed  cysticercoid,  surrounded  by  its  tail,  >,  and  a  cjat  h,     Zeiae 

3,  A.    After  Hamann,  1889,  Taf.  I,  fig.  1. 
Fig.  116.  The  same  without  surrounding  cyst.     Zeiss  3,  A.     After  Hamann,  1889,  Taf. 

I,  fig.  8. 

[Figs.  117-150.  Drepanidotania  leligera.} 
Fig.  117.  Soolex  with  6  of  the  10  hooks.  t240.    After  Krabbe,  1869,  Tah.  VI,  fig.lI7. 

Host:  Domesticated  goose. 
Fig.  148.  Isolated  book  of  same.     i920.    After  Krabbe,  1869,  Tab.  VI,  fig.  118. 
Fig.  119.  Isolated  hook  from  Rudolphi's  1819,  p.  700B,  "Tamta  linuoia"  =  Drap.  teH- 

gara.  x920.     After  Krabbe,  1869,  Tab.  VI,  fig.  120. 
Pig.  150.  Cirrus.    x240.    After  Krabbe,  1869,  Tab.  VI,  fig.  119. 


[Figs.  151-152.   Tania  Krabhei  Kowalewski  nee  Monlei.] 

Fig.  151.  Two  isolated  hooka  of  a  tapeirorm,  wMoh  Krabbe  (1869,  p.  290)  fonnd  in  a 
gooee  and  detenDined  aa  "T,  letigerat;"  this  fotm  haa  since  been  de- 
acribed  aa  T.  Krabbei  by  Kowalewski,  1895.  iS20.  Aftei  Krabbe,  1869, 
Tab.  VI,  fig.  121. 

Fig.  152.  Two  isolated  hooks  (rom  T.  Krahbti  Kawalewaki,  1895  [neo  Moniws,  1879.] 
xlOOO.    After  Kowalewski,  1895,  Tab.  TIU,  fig.  27. 

PI.ATK  XIII,  FlOS.  153-164. — Drtpaniiotcatia  rittuota  and  DrepatiidoUBma  ttUgtra. 

Fig.  153.  IhrepanidoUettia  nnwMa.  Cysticercoid  with  anterioi  portion  of  tail:  a,  b, 
c,  i,  layers  of  the  cuticle.  Glyoorine  preparation.  Zeisa  I,  D.  kRet 
UamauD,  1889,  Taf.  I,  Bg.  2.    Host:  (Sammarut puUx. 

[Figs.  154-164.  DrtpatiMotania  $«tigera.'\ 
Fig.  154.  Adult  wonn,  natnral  size.     After  Friilich,  1789,  TbIi,  IV,  fig.  1. 
Fi(;.  1^.  Head  of  same,  enlarged,  with  (a)  roBtellam  and  (b)  suckers.    After  Fruiich, 

1789,  Tab.  IV,  fig.  2. 
Fig.  156.  Three  young  segments  of  Hiune,  greatly  enlarged.    After  Prolicb,   1789, 

Tab.  lY,  fig.  3. 
Fig.  157.  Six  segmeute  from  poBt«rioT  end,  enlarged,  with  (a)  extruded  or  (i)  portly 

extruded  cirri.    After  Friilich,  1789,  Tab.  IV,  fig.  4. 
Figs.  158-160.  Three  isolated  Begmenta  with  genital  organs:  a,  cirms  ponch ;  o,  testi- 
cles; e,  vos  deferens  with  vesicnla  aeminalis;  g,  vagina;  i,  viteltogone 
gland;  J:,  ovary;  n, roceptaoiilum  seminia.     Aftei Fenereiaen,  1868, Taf, 
X,  figa.  14,  15,  IS,  of  "  Tamia  fatciata." 
Fig.  161.  Hook  from  acolex.    After  Feuweiseo,   1868,  Taf.  X,  fig.  3. 
Fig.  162.  Tranaverae  section  of  aegmont;  p.,  cirrua;  v.,  vagina;    I.  m,,  longitndinol 
mnsotea;  1^.,  excretory  (longitudinal)  canals;  or.,  ovary.     Hartnack2, 2. 
After  Lonnberg,  1889,  Taf.  I,  fig.  7. 
Fig.  163.  Cysticercoid,  with  very  long  tail,  from  Cyclop*  brevioau4«tvi.     After  von 

Linstovr,  1R92B,  fig,  1. 
Fig.  164.  Hook  from  the  same.     Aftar  von  Linatow,  1892,  fig.  2. 

Platb  XIV,  Figs.  1 

[Figs.  165-172,  DrgpanidotimUi  tennirottrit.] 
Fig,  165.  Cyatioerooid  with  tail.     x325.     After  Hamann,  1889,  Fig,  A.     I'^rom  the  body 

cavity  of  Ganmianu  pulex. 
Fig.  166.  Calcareous  corpuscles  of  same.     x800.    After  Hamann,  1SS9,  Fig.  B. 
Fig.  167.  Hooks  from  the  roatellum.     xSOO.    After  Hamann,  1889,  Fig,  C. 
Fig.  168.  Cyaticercoidwithlongtail.    Zeiss 3,  A,    After  Mriizek,  1891,  Tab.  V,  fig. 3. 
Fig.  169.  Cysticercoid  with  anterior  portion  of  tall.    Zeiss  3,  D,    AfterMt&zek,  1891, 

Tab.  V,  fig.  4. 
Fig.  170.  Two  hooks  of  same.     Zeiss  3,  F.     After  Mrtizek,  1891,  Tab.  T,  fig.  5. 
Fig.  171.  Tlie  same,  greatly  magnified.    After  Urdzek,  1891,  Tab.  V,  fig.  6. 
Fig.  172.  Very  yottDg  stageof  cyalicercoidof  i>r«}).  f«Huira>tri((l).   The  onooflpherlc 

hooks  are  preserved.    After  Mrjlaek,  1891,  Tab.  VI,  fig.  24. 

[Figs.  173-186.  Drepanidottmia  iiifundibuliformif.'] 
Fig.  173.  Goeze'soriginalflgureol  worm,  natoral  size.    Aft«rGoeze,  1782, Tab.  XXXI, 

A,  fig.  I. 
Fig.  174.  Head  of  same,  enlarged,  showing  hooks  and  suckers.     After  Ooeie,  17S2, 

Tab.XXXI,  A,  fig,  a. 


Fig.  175.  Posterior  aegmeats,  euluged.    Aft«r  Ooeze,  1782,  Tab.  XXXI,  A,  flg.  3. 
Fig.  176.  Posterior  Hegments  witli  oggs,  enlarged.     After  Qoeze,  17S2,  Tab.  XXXI,  A, 

fig-4- 
Fig.  177.  Eggs,  enlarged.    After  Ooese,  1782,  Tab.  XXXI,  A,  fig.  5. 
Fig.  178.  Aniuvettedpieceof chicken's iiite8tiue,withDtimeroiutapeironiiBatt,aclied. 

After  GoBze,  1782,  Tab.  XXXI,  A,  fig.  6. 
Fig-179.  ScoUk  with  hooka.    i210.     After  Krabbe,  1869,  Tab.  X,  flg.  287. 
Fig.  ISOo-e.  Tliree  isolated  books.     x920.     Fig.  180a  from  EUoheiimeiBter'a  coUec- 

tion.    After  Krabbe,  1869,  Tab.  X,  flg.  288a-e. 
Pig.  181,  CimiB.     i240.     After  Krabbe,  1869.     Tab.  X,  fig.  289. 
Fig.  182.  Egg.    x240.    After  Krabbe,  1869,  Tab.  X,  fig.  290. 

Fig.  183.  Head  of  "T.  (n/Mndi6«(iuB."    i80.    After  Cobbold,  1859,  PI.  LXIII,  fig.  25. 
Fig.  184,  Roatellum,    After  Crety,  1890,  flg,  5. 
Fig.  185.  Isolated  liooke.     After  Crety,  1890,  fig.  6, 
Fig.  186.  Matnre  egg.     After  Crety,  1890,  flg.  8. 

FI.A.TE  XV,  Fios.  187-198. — DrepanidoUenia  (n/uniIiii(I(formi/aud  Davainea  proglottina. 

[Figs.  187-193.  Vrepanidotaniai^furidibutiformU.'] 

Fig.  187.  Blooli'e  •'Tania  artieulU  convidH»."    After  Blocli,  1782,  Tab.  Ill,  flg.  I. 

Fig.  188.  Head  of  same,  enlarged.     After  Bloch,  1782,  Titb.  Ill,  fig.  2. 

Fig.  189,  Traniverse  sectian  of  mature  proglottid.     After  Crety,  1890,  fig.  15. 

Fig.  190.  Part  of  a  lougitudinol  section  of  the  larval  stage  from  the  body  cavity  of  a 

fly:  oan.,  "cavity  of  the  gaetrnla;"  lac,  "primitive cavity;"  «i».,8colex; 

era.,  sucker.     K«ritska  3,  8.     After  Grassi  &,  Rovellt,  1892,  Tav.  IV,  fig.  14. 
Fig.  191.  Cysticercoid  partly  extended:   pur.  int.,  internal   wall;  jiar.  ««f., external 

wall;  «0£».,  scoloi.     Koritska,  3, 4.     After  Oraasi  A.  Rovelli,  1802,  Tav.  IV, 

fig.  15. 
Fig.  192.  Anterior  extremity  of  flg.  191.     Koritaka,  3, 8.     After  Graaai  &.  Rovelli,  1892, 

fig.  16. 
Fig.  193.  Segments  from  Rndolphi's  specimen  of  "Tania  infutidibiilifoniuM"  In   Otit 

tarda.     After  Krabbe,  1868,  Tab.  Ill,  flg.  5.     See  text  p.  44. 

[Figs.  194-198.  Davainea  protjloUina.'i 

Fig.  194.  Adnltwonn:  j.,OTary;  p.jCirrnsponoh;  r., receptaculnmaeminis;  (.,titHti- 

ela;  v.,  vagina;  ci.,  vltellogene  gland.    s96.     After  R.  Blanchard,  1891B, 

flg.  4. 
Fig.  196,  Head  of  same  with  extended  roatellum  and  one  partly  detached  soguient. 

After  R.  Blancbard,  1891B,  fig.  5. 
Fig.  196.  Head  with  retracted  rostellum ;  the  first  segment  is  forming  from  the  neck. 

After  R.  Blanohard,  18916,  fig.  6. 
Fig.  19Tit-i.  Tliree  isolated  books:   a,  from  rost«llum;   b,  from  suckers.     After  R, 

Blanchard,  1891B,  flg.  T. 
Fig.  198.  Isolated  egg.    After  E.  Blanchard,  1891B,  fig.  8. 

Plate  XVI,  Fias.  199-211. — Davainea  proglottina  and  Davainta  oirBiimvaHata, 
[Figs.  199-202.  Davainsa  proglottina.^ 
Fig.,199.  Cysticercoid,  in  which  the  oncospherio  hooks  are  still  visible :  rot.,  rostel- 
Inm;  ma.,  suckers;  Koritska  3, 8.    After  Grsssi  &  RoveUi,  1892,  Tav.  IV, 
flg.  7.    (Fresh  specimen.) 
Fig.  200.  The  same,  preserved;  ftoo.,  opening  of  the  cysticercoid;  oav.,  "cavity  of  the 
gastmla;"  lac.,  "primitive  lacnue;"  sco.,  scolex.     Koritska,  3,  8.    After 
Grasai  &  Hovelli,  1892,  Tav.  IV,  fig.  8. 
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Fig.  201.  Longitndinal  section:  ^.,  opening  of  cystioercoid;  oat).,  "osTityof  the 
gBBtmla;"  «co.,  Boolex.  Hartnftck,  2,  7.  After  Qnaai  &  BoreUi,  1892, 
Tav.  IV,  fig.  9. 

Fif;.  202.  Yonng  cyeticercoid :  vm.,  snoker;  cod.,  tail.  Koriteka,  3,  6.  After  Qraaai 
&  KoveUi,  1892,  Tav.  IV,  fig.  10. 

[FlgB.  203-211.  ^caiiteaoiroHnieaniilii.] 
FiR.  203.  Ovnm.  i210.  After  Krablte,  1869,  Tab.  X,  fig.  295. 
Fig.  204.  Head  and  ueck:  pr.,  roHtellum;   r,  line  of  hooks;   r,    sucker;   c,   neck. 

After  Cretj,  1890,  flg.  9. 
Fig.  205.  Hook  from  roBtellum.    After  Crety,  1800,  fig.  10. 
Fig.  206.  Ovnm.     After  Crety,  1890,  fig.  11. 
Fig.  207.  Frontal  section  of  side  of  segment,  throngli  the  oirras  ponoh  and  vagina: 

ci.,cimis;  ca.,  vagina;  (j.,  genital sinnsj  «b.,  oella  of  Buliouticnla.    After 

Crety,  1890,  fig.  12. 
Fig.  208.  LongitDdinal  section  tbroagb  egg  sae:   m,  external  capsale;   c,  grannlai 

content;  <n>.,  ovnm.     After  Crety,  1890,  fig.  13. 
Fig.  209.  Scolex  of  "T.  plnriuntinata."    x  ca.  60.   a,  hook  tcom  roateUam;  b,  hook 

from  Bucket;  pr.,  roetellam;  v,  nckor;  i,  head;  c,  neck.    After  Crety, 

1890,  fig.  i. 
Fig.  210.  Ovum  of  same.     After  Croty,  1890,  fig.  7. 
Fig.  211.  Frontolaectionof  Bcgmentof  same:  ol.,  ventral  canal;  ot.,  tranHversecanal; 

ur.,  egg  sacB.     After  Crety,  1890,  fig.  14. 

Plate   XVIJ,    Fio8.    212-227.— DaraiRM    cntieillai,   Davainea   eehinobothrida,  and 
Davaiiiea  lelragona. 

[Figs.  212-216.  Davainta  cetlMllut.} 

Fig.  212.  Strohila.     After  Molin,  1861,  Pi.  VI,  flg.  10. 

Fig.  213.  Anterior  portion  of  same,  and  two  posterior  segments  (middle  portion  of 

worm  Jf,  omitted) :  A,  Lead ;  b,  ring  surrounding  the  rostellum ;  e,  roe. 

tellnm;  d,  suckeri  E,  anterior  portion  of  segmented  body;  ff,  dotted 

line   of  omitted  segments;   OG,  two  posterior  segments;   ft,  extmded 

penis;  (,  vulva.     After  Molin,  1861,  Pi.  VI,  fig.  11. 
Fig.  214.  Hook  from  rostellnm  of  Dnjardin's   "T.  i%fiindibuliformi*   Gceise."    s210. 

After  Dnjardiu,  1845,  PI,  IX,  Fig.  H,  2. 
Fig.  215.  Hook  from  rostellum.     x920.    After  Krabbe,  1869,  Tab.  X,  fig.  293. 
Fig.  216.  Ovum.    i210.    After  Krabbe,  1869,  Tab.  X,  fig,  294. 

[Figs.  217-218,  Davaiiuia  eehinobothrida.} 

Fig.  217.  StrobUa,  natural  aiie.    After  M^^gnin,  1881A,  PI.  V,  fig.  1. 

Fig.  21Sa-d.  Hood  with   appendages:  a,  head  and  neck;  b,  armature  of  sockers; 

0,  hook  from  sucker;  ^,  hook  flrom  rostellum.     After  HiSgniu,  1S81A,  PI 

V,  fig.  2. 

[Figs.  219-227.  Davainea  tetragona.] 
Fig.  219.  IIead/>,withrostellum<a)  and  suckers  (c),  followed  by  neck  (£).    Enlarged. 

After  Molin,  1861,  Tav.  VII,  fig.  6. 
Fig.  220.  Tliree  posterior  segments  A,  showing  genital  pores  (c)  and  egg  saos  {b). 

KnlQFged.    After  Molin,  1861,  Tav.  VII,  flg.  7. 
Fig.  221.  Isolated  egg  sac  with  (a)  transparent  membrane;  b,  granular  enbetouce; 

c,  embryo  in  ovnm  (d).    Enlarged.    After  Molin,  1861,  Tab.  VII,  fig.  8. 
Figs.  222-223.  Head  and  neck  showing  armed  rostellum  and  armed  snckers.     x36. 

After  Krabbe,  1882,  Tab.  II,  figs,  55,  56.      From  material  oolleoted   by 

Fedteohenko  in  Turkestan. 
Fig.  224.  Hook  from  rostellum  of  same.     x920.     After  Kxabbe,  1683,  Tab.  H,  fig.  59. 
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Fig.  325.  A  segment  ahovlog  two  longitadiDOl  oanals,  several  teaticles,  vns  deferens, 
cirrus  pouch  and  genital  pore.    i36.    After  Krabbe,  1882,  Tab.  II,  flg.  57. 

Fig,  226.  Poat«riur  segment,  showing  genital  pare  and  egg  sacs.  i35.  After  Krabbe, 
1882,  Tab.  II,  fig.  68. 

Fig. 227.  Female  genital  organs:  vg.,  vagin*;  r  *.,  leceptaonlnin  eeminis;  M.  Irsv., 
transverse  coUeeting  canal;  cl.  or.,  opening  of  the  ovarian  tabales;  e.  *., 
Beminal  canal ;  oril.  diic,  deaoending  oviduct;  jrl«.,vit«Uogene  gland;  vt. 
Id.,  vitella-duct ;  ovd,  aia.,  ascendiug  avidnct;  »b.  ovd.,  opening  of  the 
ascending  oviduct;  abe.  vlli.,  opening  of  the  vitell(».dDot;  octp,,  ootyp 
with  shell  gland.    After  Diomore,  1893,  fig.  4. 


[Figs.  228-235.  Davaitiea  ttlragoita.'] 

Pigs.  228-229.  Soppoeed  Imtio  of  "Trenia  botkriopHtit"  (=Davaiiua  ietragona)  iiom 
aBnail{fleItr).  Treated  with  acetic  acid.  AfterPiaa»,1882,Figa.F,8,  A., 
and  F,  8,  B.,  redaced.  . 

Fig.  230.  Piece  of  the  intestine  of  a  fowl  showing  the  nodules  (reduced  oaB-tliird). 
After  Uoore,  1695,  fig.  In. 

Fig.  331.  The  mncosa  of  the  iutestlno  showing  ulcerated  areas;  also  several  small 
and  one  larger  tapeworu  attached  to  the  intestine  (reduc^  oue-third). 
After  Moore,  1895,  fig.  lb. 

Fig.  232.  A  cross  section  of  the  intestine  illnstrating  the  thickening  of  the  wall,  doe 
toalargennmber  of  the  nodnles;  also  aportion  of  a  tapeworm  which  has 
penetrated  the  mnoous  membrane  (enlarged).    After  Moore,  1695,  fig.  Ic. 

Fig.  233.  A  cross  section  of  a  nodule  containing  a  sequestrum  situated  in  the  outer 
or  longitudinal  muscular  layer  (circular  layer  of  the  muscular  wall  not 
affected).     After  Moore,  1895,  fig.2o. 

Fig.  234.  A  section  showing  a  tapeworm  and  a  necrotic  mass  within  the  mosculai 
wall.     After  Moore,  1895,  iig.  2fc. 

Fig.  S3t>.  A  portion  of  a  cross  section  of  the  intestine  showing  the  head  of  a  tape- 
worm within  the  muscle  and  one  lying  between  the  villi  witli  its  head 
resting  on  the  bosemsnt  membrane  of  the  mucosa.  Bulargod.  After 
Uoore,  1896,  flg.  2o. 

[Ilgs.  236-242.  Davainea  Friedbergeri.i 
Fig.  236.  Hook  ftom  lostellnm.    After  Friedberger,  ISTT,  fig.  1. 
Fig.  237.  Hooks  fcoro  the  snokers.    After  Friedberger,  1877,  flg.  2. 
Fig.  238.  Hook  of  oncosphere.    After  Friedt>erger,  1877,  fig.  3. 
Fig.  239.  "  T.  mfundibulifortnii  yar.  phatiarum,"  a6a  " T.  agama"^1  Davainea  FHed- 

bergeri.    Natural  size.    After  M^gnin,  1878,  PI.  IV,  fig.  1. 
Fig.  240.  View   of  head  of  same,  «n  fare,  showing  armed  rostellum  and  4  armed 

snckers.    xI20.     After  M6gnin,  1878,  PI.  IV,  fig.  3. 
Fig.  241.  Hook  from  rostellnm  of  same.    x725.    After  Mfignin,  1878,  PI.  IV,  tig.  4. 
Fig.  242.  Segmente  of  same  species.    x20.    After  Mi^gnin,  1878,  PI.  IV,  fig.  4. 

[Figs.  24^246.  Davainea  Bra»anla.'\ 
Fig.  243.  "Eggs"  {=Egg  sacs)  magnified.     After  Rndolphi,  1819,  Tab.  Ill,  fig.  19. 
Fig.  244.  Hook  from  rostellum.    x920.    After  Krabbe,  1869,  Tab.  X,  fig.  301.    From 

Rndolphi's  original  specimens. 
Fig.  246.  Anterior  end  of  worm,  showing  rostellum  and  two  suckers.    x35.    After 

Erabbe,  1882,  Tab.  II,  fig.  66.     From  material  colleoted  in  Totkestan  by 

Fedtscbenko. 
Fig.  216.  Hook  ftom  rostelluu  of  same.     z920.    After  Kiabbe,  1869,  Tab.  U,  fig.  67. 


PuTB  XIX,  Fioe.  247-355.— Eoiinooofyle  £(>«Kl«H  uid  OpXryoeotsU  protau. 

[Figs.  217-251.  EchinoMtsU  Eoti»t»i.'] 

Fig.  217.  Strobila.    xl20.    Aiter  R.  Blanohftid,  1891B,  &g.  1. 

Fig.  248,  Head  nitli  extended  roeteUmn.    zCOO.    After  R.  Blanohard,  18916,  fig.  2. 

Fig.  249a-(.  Hooka:  a,   from  TOsteUom,   xlOO;   »,   from  snoker,   x2,600.     After  R. 

Blanchaid,  1891B,  fig.  S. 
Fig.  250.  iBolated  segment:  1,  evaginkted  cimia  vith  apinea;  2,  getiit&l  tnberele; 

3,  orifice  of  same  witb  sphinoter;  4,  cinna  ponob,  'witb  ring  of  minate 

ehup  spines,'   5,  Beminal  oanal;  6,  masa  of  HpeniU>t02o».    x600.    After 

Roweter,  1892,  PI.  XXIII,  fig.  8. 
Fig.  ^1.  Cjsticercoid  taken  from  the  bod;  cavit;  of  Cyprit  cintrta;  a,  hooks  od 

ro8t«Unm;  b,  hooks  oo  auckers.    x360.    After  Eosseter,  1892,  PI.  XXII, 

fig.l. 
Figs.  252-265.  OpkiTioeotft4  proltut.    Aftor  Fiiis,  1869,  taken  from  R.  Blauobaid, 
1891B,  fig.  20, 
Fig.  252.  Strobila. 

Fig.  253.  Head  and  neck  with  retracted  iufDndibnlom. 
Fig.  254.  Head  and  neck  with  extended  infiuidibolom. 
Fig.  255.  Sacker  with  annatnre. 

Plate  XX,  Fias.  258-269.— Tania  tMntaniana,  Tmia  Del^ondi,  Tamia  intbuli/im^, 
Ttaiia  megalopi,  and  Tisnia  nigroputmiata. 

Pig.  256,  Tcenia  canlaniana:  a,head;  i.anakeTs;  «,  organ  taken  bj  Polonio  for  the 
"geoital  poret";  d,  well-dereloped  egge.  After  Polouio,  1860,  Tav. VII, 
fig.  2. 

[Fige.  257-262.— Mdgnin's  (1891,  Pigs.  A-F.)  figures  of  "Tania  ipXewxie- 
ji&ala"  =  Railliet'B  Tonia  Delafondi.} 

Fig.  257.  Strobila  nataral  size. 

Fig.  2B8.  Head  and  neck.    x60. 

Fig.  K9.  Tliree  sezDall;  active  segments.    xl4.    ' 

Fig.  260.  Egg.    x375. 

Fig.  261.  Isolated  oncosphere. 

Fig.  262.  Segmenting  egg. 

Fig.263.  Tisnia  imbutiformit:  a,  enckere;  b.,  middle  portion;  o,  oandal  portion;  d, 
" genital  porea"(t).    After  Polonio,  1860,  Tar.  VII,  fig.  3. 


Pig.  264.  Strobila  natural  size.    Original. 

Figa.  365-267.  Tliree  Tiews  of  head,  enlarged.    Original. 

•  [Figs.  268-270.  Titnia  nigropunotala.    After  Crety,  1890.] 

Fig,  268.  Head :  c,  anoker ;  o,  neck.     After  Crety,  1890,  fig.  3. 
Fig.  269.  Isolated  segment:  I,  egge;  fli,  ovary i  j),  genital  pore;  «,  ntems.    After 

Ctety,  1890,  fig.  1. 
Fig.  270.  Egg  with  onooaphere.     After  Ctety,  1890,  fig.  2. 

Plate  XXI,  Fioe.  271-271.— Ttmta  mallatt,  Idiogma  otidU  and  TiBnia  q).  CoDord,  MS. 

Fig.  271.  Tteiiia  malleui,  head  and  anterior  segments.    After  6oeze,  1782,  Tab.  XXX, 

fig,  S. 


[Figa.  272-374.  Uiogmti  oU<Ii«.1 

Fig.  372.  Paendoaoolex  and  anterior  portion  of  Btrobila.     The  first  four  segmento 

form  tbe  pseadoacolex.    After  Zaobokke,  1888,  Fl,  Til,  fig.  39. 
Fig.  273.  Begmeut  with  male  and  female organe :  od.,  vaa  deferens;  n. «.,  vae  efferene; 

ei.,  oirrua;  t,,  testiolea;  /.  d.  v.,  end  of  vagina  (reoeptaculum  Beminis); 

gl.g.,<yvvrj;  ;!.«.,  vitellogeaeglond;  ca., vagina.    AftM Zsoliokke,  1888, 

H.  Ill,  fig.  42. 
Fig.  274.  Segment  with  developed  ntema :  oop.iil.,  Buperior  nteiioe  oavitj;  e.d.,vta 

deferens ;  p.  d.  c,  cirras  pouoh ;  va.,  vagina.    After  ZsoboUce,  1888,  PI.  Ill 

fig.  46. 

[Figs.  275,276.  Two  diagrams  of  Ttemia  sp.  &om  cbiokens.     After  Conaid, 

unpublished.] 

Fig.  275.  Dorsal  view;  fig.  276,  transverse  section:  n., nerve;  d.  r;.,  dorsal  canal;  v.e., 
ventral  canal;  t.  c.,  trana verse  oauol;  jt- ".,  genital  oloaea  with  poro;  c, 
oirrne;  c.ji., cirrus  pouoh;  v.i.,  Tesicnlaaeminalis;  t.,  testicle;  uf.,  "prol>- 
ably  nteroe"  (or  testlclef);  o.,  vagioa;  r. «.,  receptacnlsm  seminfs;  or., 
probably  ovary;  I.  ji.,  probably  shell  gland ;  I,  m.jloagitndinal  fflnsoles. 
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AaszDge.     Halle.    298  pgs.,  Tabs.  I-V. 
Bklunqhaji,  C^Bryxk. 
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menagerie,  between  tbe  years  1857-60  inclusive,  with  descriptions  of 
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1S63.— Revision   dar  Cephaloootyleen :  Abtb.    Panuuecoootrleen.     <Sitibr.  k. 
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1847. — Sot  qnelqaee  EntOEoaires  ttenioidea  et  bydatidea.     <^Acad.  8oi.  et  Lettres 

de  Hontpelller,  M^m.  de  la  See.  d.  8ci.,  T.  I,  pp.  85-103,  PI.  I-II. 
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tnrwlsa.,  Bd.  IX,  pp.  264-269.    Berlin. 
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Kbepft,  G. 

(1871.) — On  Anatralian  Eiitocoa,iiiolDdingaliatof  theapeoieshitberto  reooided, 

and  descriptiona  of  16  new  tapeworm  colonies,  with  figures  of  each 

drawn  from  freah  Bpecimena.     <TTan«.  Ent.  Soc.  New  South  Wolea, 

pp.  206-232,  3  platea.    Also  separate,  28  pages,  3  plates.    8°. 
LlUBTOW,  O.  VON 

18T2A. — Ueber  den  CyfttMroiu  lonue  gracilii,  eine  fieie  Ceetodeu-omme  dee  Bar- 

Bohes.     <Arch.  f  mikr.  Anat.,  VIIl,  pp.  535-637,  PL  XXI,  figs.  1-6. 
1872B.— Seeks  neue  Taenien.    <Arcb.f.Naturges.,38.  Jhg.,  I,pp.  55-68,  Taf.  III. 
1878. — Compendium  der  Helminthologie.     Hannover.     (Actual  date  of  publica- 
tion. Hay  16, 1S78.) 
1889. — Compendium  der  Helmintbologie.    Naobtrag.     Haunover. 
1892A. — Beobaohtungen  an  Helminth enlarven.     <AToh.  f.  mikr.  Anat.,  XXXIX, 

pp.  325-343,  Taf.  XV. 
18928.— Beobachtuageu  an  Vogeltoenien.    <Ceiitr»lbl.  f.  Bakter.  u.  ParMltenk., 

XII, 7  Oct.,  pp.B01-e04,  figs.  1-3. 
1893.— Helmintfaologiache  Studien.     <Jenaisohe  Zeitsohrift    fUr  Nalurwissen- 

acUaft,  XXVUI  Bd.,  n.F.,  XXI,  pp.  328-342,  Taf.  XXII-XXIU. 

LOtraBIRG,  ElNAK. 

1889.— Bidrag  till  Kiiunedomen  om  i  Sverige  forekoounande  Cestoder.    <BihaDg 

till  k.  Sveoeka  Vet-Akod.  Hattdlingat,  Bd.  14,  Afil.  IV,  N«.9,  pp.  l-«, 

Taf.  I-II. 
1890. — Helmiiithologische  Beobaebtungeu  von  der  Westktlate  Norwegeni.     <Bi 

hang  till  k.  Svenska  Vet.-Akad.    Handliugar,  Bd.lB,  Afd.  IV,  No.S- 

pp.1-47. 
LOpke,  F. 

1892. — Parasitologischea.     T<B»ia  cr(u«)(f a  in  einem  Papagoi.     <^Kepert.  d.Thier- 

heilkande.  Jhg.  53,  pp.  257-264. 
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Maralhaba. 

1892. — NotM  d'helmintliologio  br^ilieiiiie.    I. — Tm»ia  etaie«ta  tod  Lloitoir,  1872. 
<Ball.  Soo.  znol.  Vruioe,  XVII,  pp.  145-146. 

Ml^^GNIK,  P. 

1878 A.. — Cpizooties  verminsnaeB  ohez  loa  jeanlu  faJHans.     <|{Bnll.  Soc.  cent,  mid, 

v6t.)    Itecneil  de  m^d.  T6t.,  6°  i^r.,  V,  pp.  835-829.     Disontsion,  pp. 

830-831.    Poll.  30  aoat. 
1878D.— Snpplement  (to  1878A}.     <Roc.  tnM.  v6t.,  6*  B^r.,  V,  pp.  927-928,  PI.  IV. 

Pub.  30  Sept. 
1880A. — De  la  oaduciM  Aoa  crochotH  et  dn   hooIbx  Ini-meme  chez  1m  T^dIm. 

<8iill.  Soc.  zool.  Pranoe,  V  (3-4),  pp.  117-120. 
18S0B. — De  la  caducitd  dee  oroohets  et  da  scolex  lai-mAme   ohez   lee   Trinlaa. 

<B«aneil  de  m6d.  Y6t.,  VII,  6°  a«r.,  pp.  393-396.   DiHonasion,  pp.393-391. 
I880C. — Sot  la  cadaoiM  dee  crochets  et  da  scolex  Jui-mfme  chez  lee  T^niaa. 

<C.  R.  Aoad.  Sci.  Paris,  XC,  pp.  715-717.    (Nearly  the  same  as  18S0B, 

pp.  393-396,  bat  abbreviated). 
18S1A. — De  la  cadncit^  dea  orocheU  et  da  flcolex  Ini-meme  cbez  lee  T^niaSi 

<Journ.  Anat.  et  Phye.,  Paris,  XVII,  pp.  27-44,  PI.  IV-V. 
1881B, — Snr  la  caducity  des  cTocheta  et  du  Jicolex  liii-nij>me  chex  les  T^ntu. 

<G.  H.  Soc.  Biol.,  T  air.,  T.  II,  pp.  124-127  (stance  do  13  mare  1880). 

(Almost  verbatim,  same  as  1880B,  pp.  393-396.) 
1891. — Ud  nonveaii  T^nia  da  pigeon  oa  platOt  uDe  esp^ce  donteaee  de  Budolpbl 

i4habilit«e.     <C.  R.  Soc.  Biol.  Paris,  9<  a6t.,  T.  Ill,  pp.  751-753,  figs. 

»-f. 
HOUK,  R. 

1858. — Ptospeotns  helminthnm,  qum  in  prodnimo  faontn  belminthologioie  VeDe- 

tia>  oontinentnr.     <8itzber.  t.  Akad.  Wise.  Wien,  matb.-naturw.  CI., 

Bd.XXX,pp.  127-168. 
1861. — Prodromna  fannm  helminthologlote  Venette  adjectis  disqaisitionibas  ana- 

temicls  et  criticis.    <DeDka«hT.  k.  Akad.  Wiss.  Wien,  Bd.  XIX,  pp. 

189-338;  15  Taf. 
HoMiBZ,  R. 

1891. — Note«  sar  les  Helrainthes.    II.  Sur  les  Cyeticerques  dea  Ostracodes  d'ean 

douoe.    <BeT.  Biol.  Nord  Fiance,  IV,  pp.  25-26. 
MOHTiczLLi,  F.  Sat. 

1889.— Notes  on  some  Entozoa  in  the  collection  of  the  British  Hnsenm.     <Proo. 

Zool.  Soc.  Londtm,  pp.  321-335,  Fl.  XXXIII. 
1891.— Notizie  an  di  aloune  specie  di  Tnnia.   <Boll.  Soo.  Nat.  Napoli,  Sei.  I,  Vol. 

V,  Faso.  II,  pp.  151-174,  Tav.  VIU. 
HooRE,  y.  A. 

1895. — AnodnlarTnniaeisin  fowls.  <CiroalarNo.3,BaTsaaof  Animal  ludnstry, 

U.  S.  Dept.  Agric,  4pgs.,  figs,  1-2.— Abatr.,a8:  A  nodolar  diaraae  of 

fowls  aaaooiated  with  tapeworm,     <N.  T.  Med.  Jonm.,  Vol.  JUtll, 

No.  12,  pp.  37»-374.— Absti.  <  pp.  15-17  Bull.  12.    Borean  of  Animal 

iDdostry.     1896. 
HsXZBK,  Al. 

1890. — Ueber  C^atloeicoideD  nnserer  Crnstaceen.     <SitzbeV.  k,  buhm.  Gea.Wiw., 

math.-nat.  CI.,  Jhg.  1890,  Bd.I,  pp.  326-248,  Taf.V,  flgs.  1-14;  VI,  figs. 

15-17.     (Teit  Bobemian.) 
1891. — BeitriigeinrEiitwickelungBgeachichteeinigerVogelbandwIlTmer.    <Sitz- 

bsr.  k.  bohm.  Gea.  Wis.,  math.-nat.  CI.,  Jhg.  1891,  pp.  97-131,  Taf.  V, 

flgs.  1-17;  VI,  figs.  18-27.  (T«xt  Bohemian.)  R^nm£  and  explanation  of 

plates  in  French :  Rechercbes  sur  le  d^reloppement  de  qaelqaesT&iiss, 

pp.  126-131. 
MCllkr,  O.  F. 

(1783.) — Vom   Bandwiinne   des  Sticblingn   and   vom   milehigten  Plattwoime. 

<I>er  Naturfuracher,  XVIII,  pp.  21-37, 1  Taf. 
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NlUMAITN,  L.  O. 

1888. — TrBit6  des  miladiea  p&raaitBires  non  miorobiflnaM  d«a  aniuuax  dome*- 

tiqneB.     673  pg*.,  306  Aga.    Puia. 
1892A. — Trkit^  dM  molodiea  panaitaires  nan  miorobiennea  dee  ftnimanx  domeB- 

tiqaes.     2°  6A.    767  pga.,  SGi  flgi.     Paris. 
1892B.— A  Tmatite  of  the  ParaBiteB  and  Paraaitio  DiseasM  of  the  DomMtieated 

Animali.    800  pga.,  364  figs.     London.     Tranalation  of  1892  A,   by 

Fleming. 
OWEM,  B. 

1835. — DeBoription  of  a   new   tapeworm,    Tania   lamtlUgera,   Owen.     <^TTMt8. 

Zool.  Boo,  London,  I,  pp.  3W-386,  PI.  XLI,  flge.  21^3. 
Paqbhstechkr. 

<1868,)— BeitTRg  zur  Keoiitalta  der  Gteachleohtsorsaae  der  Taenien.    <Z«itaolir. 

f.  wiaa.  Zool.,  IX,  pp.  533-628,  Taf  XXL 
PALL&e,  P.  8. 

(1781.) — BemeikuDgen  ilber  die  BandwUrmer  in  Heneeliea  ondThieten.    <Nene 

nord.  Beftrage  e.  phyeik.  and  geogr.  Erd-  nnd  Vdllcerbesohmibang, 

Natnrg.  a.  Oeconomie,  Bd.  I,  Petenb.  a.  Leipzig,  pp.  89-112,  3  Taf. 
Farona,  C. 

(1885.) — Di  alonnl  eiminti  raocolti  nel   Sadan   orientale  da  O.  B«oo^   e  P. 

Magretti.    <Ann.  Mub.  Civ,  Genova,  Ser.  II,  VoL  II,  pp.  i21-445,  Tav. 

TI-VII. 
(18STA.) — Elmintologia  aarda.    ContribuEioue  alio  etudio  dei  vermi  paraaaiti  in 

animali  di  Sardegna.     <Ann.   Hna.  Civ.  Osuova,   Ser.  II,  Vol.  IT, 

pp.  275-381,  Tay.  V-VII. 
(1887B.)— Rea  lignatioae  II.    Vermi  paraaaiti  in  animal!  della  Lignria.    TfoU 

preventiva.    <AtiD.  Moa.  Civ.  Genova,  Ser.  II,  Vol.  IV,  pp.  483-501. 
1894.— L'  Elmintologla  ItaUana.    Da'  anoi  primi  tempi  all'  anno  1890.    Storia, 

aiatematioa,  coraiogi*  «  bibliogtafla. '  <Atti  K.  Unlvenltb  Genova, 

XIII,  40,733  pga.,1  map. 

PASqUALB,  ALRSaANDRO.  • 

1890. — Le  Tenie  dei  polli  di  Maaaana  (deacriElone  di  una  nnova  gpeoie).    <Gioni. 

Internaz.  Sci.  Hed.,  Anno  XII,  Faao.  33,  15  dioembre,  pp.  905-910, 

1  Tav.,  11  ags. 
Pbrroncito,  E. 

1883.— I  paraaaiti  dell'  aomu  e  degll  aninall  utili.    506  pgs.,  233  &g».    Milano. 
1886. — Ttattato  teocico-pTatiao  auUe  malattte  pih  oomuni  degli  animali  dumes- 

ticl.    434  pga.,  230  figa.    Torino. 
Piama,  Q.  p. 

1881. — Una  naoraepecledi  Tenia  della  gaIlina(r(nitaba(kHa|)Ii(M)e  di  un  nnovu 

Cisticeioo  delle  lamaehelle  terreatri  (CUtioercni  bolhrioplitti).     .^Ren- 

diconto  Accad.  Soi.  Inat.  Bologna  (Anno  occad.,  1880-1881),  pp.  84-%. 
1882. — Di  nna  nnova  apeole  di  Tenia  del  gallo  domeatioo  ( TVnta  boihriapliiit)  e  di 

nnnnovoCiflticerco delle  lumacbelle  terreatri  ( CyiHoeroiu  botirloplilit). 

<Hem.  Accad.  Sci.  Inat.  Bologna,  Ser.  4,  Tom.  II  (1880-188L),  pp.  387- 

394,  1  4oable  plate  w.  8  figs. 
POLONIO,  A,  F. 

ISflOA.— Nova*  belminthnm  apeciea.     <Li>to8  (Prag),  Feb.,  X,  pp.  21-23. 
1860B. — Catalogodei  oefalocotilei  italiani,ealouneoaBervazioni  anl  loro  svilappo. 

<AttL  Soo.  Ital,  Soi.  Nat.,  II,  pp.  217-S29,  Tav.  VII,  Milano  (1859- 

1860). 
Rahxirt,  A. 

1886.— £l^mente  de  zoologle  aedicule  et  agricole.     Parla.     1063  pgs.,  706  figa. 
1892A. — Sar  un  T^nia  du  pigeon  domeatique,  repr^aentant  une  eap^ce  noovella 

( T<mia  Delnfondi).    <C.  R.  Soc.  Biol.  Paria,  S"  n6r.,  T.  IV  (a^anee  dn 

23  Jan.,  pub.  29  Jan.),  pp.  19-63. 
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Baiujxt,  a. — Continaed. 

1898B.— Notioea  paraoitologiqueH.  Yll.—TaniA  Unuirottrit  Rnd.  chez  I'oie  domes- 
tiqne;  remwrqaM  sur   la  olaaaiflcstion  dw  CMtodea  poraaitea  dea 
oiseau.    <BaU.  Boo.  Zool.  Prance,  XVII,  No.  S,  pp.  115-116. 
1898.— TraiU  de  loologie  mMioale  et  agrtcole.     I.  Fm«.,  pp.  1-736,  flga.  1-494. 
1806.— Qnelqttea  reotlflomtioaa  k  la  nomenclature  dea  paraaitea.   <Beo.  d.  Mid. 
V6t.,  VIII*.  air.,  Tom.,  UI,  Ko.  5,  pp.  157-161. 
&■  LUCKT. 

1892.— Sur  le  i^avoiaM  proglottinti  DaTaine.    <Bnll.  Soo.  zool.  Fraaoe,  XVn,  Ho. 
6,  pp.  106-106. 

BiCBARD,  J. 

1892. — Snilapr^aencad'nn  Cyatleeroalde  ohez  nn  Calanide  d'eao  donoe.     <;Bii11. 
Soo.  zool.  France,  XVII,  Mo.  1,  pp.  17-18. 
RiaSM,  O. 

1SB2. — [FUtternDgBTennche    mit   lAgtiUt   timplMwinia.]      <Zeitaolir.    natiuw. 
Ver.  BaUe,  LV,  pp.  33»-«30. 
RivOLTA,  8.,  e  Del  Prato,  P. 

(1881.) — L'omlloiatrla,  o  la  medloiua  degli  aeceUi  domeatioi  a  aemi-domeatioi. 
Piaa. 

ROBA,   VlNCKNZO, 

(1794.) — Letters  zooli^che,  oaaia  oeaervaiionl  aopra  dJTerai  aoimali.     <Oiom. 

Fia.  Medico  del  itrngnatelli.  Vol.  IV,  Ann.  VII,  pp.  358-269. 
ROSSKTXR,  T.  B. 

1890. — CyatioereooidaparaaltioinCjipritdiMreo.   <Joiim.Micr.audNat.8ci.,  Ill, 

n.  «.,  Vol.  IX,  pp.  241-247,  PI.  XVI-XVII. 
1891A.— [Life  liiatoty  oiTeenia  UtnoMlaUt.']     <  Jonm.  R.  Uior.  Soo.,  Jane,  2  ser.  11, 

p.  438. 
1891B, — Sar  nn  Cyiticercolde  dea  Oatraeodea,  capable  de  ae  d^velopper  dans  Tin- 

testin  da  canard.     <Bull.  Soc.  zooL  France,  XVI,  pp.  324-228. 
1892. — On  a  new  Cystlcereua  and  a  new  Tapeironn.     <[JonrDal  Queokett  Micr. 

Club,  Ser.  II,  Vol.  IV,  No.  30,  Jan.  (read  Oct.  16, 1891),  pp.  361-366,  PI. 

XXIl-XXIII. 
1893. — On  the  C; aticercua  of  Timia  mlorojoBu  and  a  new  Cyaticercna  from  Cyelopi 

agiiU  (Boaaeter).     <Jonm.  Quockett  Micr.  Clnb  (2),  V,  No.  32,  July 

(readNov.  18,  1392),  pp.  179-183,  PI.  X. 
1894.— On  Cgaticenma  guadrieurvatHt  Rooa.     <Joum.  Qaeckett  Micr.  Clnb  (2),  V, 

No.  34  (read  Nov.  19,  1B93.  pnb.  April,  1894),  pp.  338-343,  PI.  XVII. 
RtrnoLPHi,  C.  A. 

1793. — Obsetvationea  circa  Tonnee  intestinales.    Disa.  In.     FaHC.  I.  OfTpbiswald, 

46pgB. 
(1796.)— Obaervationea,  Faac.  2. 
1802. — Fortaetzung  dei  Beobachtangen  Qber  die  EingeweidewUmier.      <Arch 

f.  Zool.  u.  Zoot.  II,  et.  2,  pp.  1-67,  Taf.  I. 
1810. — BntOEOorum  aive  venninm  inteatinalinni  historia  nalnrallB,  Vol.  II,  pge. 

II,  366  pga. 
1814. — Erater  Nachtrag  zu  melner  Notuig.  d.  Eingeweidawilnner.    <Gea.  Natnrf. 

Freunde  Berlin,  Mag.  f.  d.  neoat.  Entd.  i.  d.  geR.Natnikde.,VI.  Jbg., 

Berl.,  pp.  83-113. 
1819.— EntozooTum  aynopaia.     Berlin.    811  pgs  Tab.  I-III. 
Schmidt,  Jobs.  Em. 

18{M. — Die  Eutwicklnngageoohiclite  nnd  der  anatomiscbe  Ban  der  Tenia  onolina 

(Krabbo).     <Aroh.  f.  Natnrg.,  Jhg,  60,  Bd.  I,  pp.  65-112,  Taf.  VI. 

Also  as  loaug.-DiBB.     Leipzig,   pp.    1-50,  I  Taf.  Ref.   by  Max 

Brann.     <Cet]tTaIbl.    Bakter.    und  Paraaitenk.,    XVI,    pp.    T56-T58. 

Review  aa:  Development  of  TieniaanaHna.     <Jonm,R,  Wicr.Soo. 

Loudon,  P.I,  p. 58. 


SCHBANK,  F.  V.  P. 

(17S8.) — Vermtobniw  der   bishet   hiulauglii^  bekamnten  Eingeweiden 

nebst  «iDer  AbtaandltiDg  iibsr  ihre  AnTerwandtacbkften.    Hiinchen. 
1803.— Fanna  Boioa.     DatohgedKhta  0«Buhiclite'  der  in  Baiem  eiuheimischen 

Qod sohmenThiere.    Landsbot, 3.  Bd., 2.  Abth., 3T2pga.    (Eingevflide- 

wilrmer,  pp.  117-248.) 
ScoPoLi,  J.  Ant. 

1772.— Annna  V.  biatOTico-aatiirftllB.     Lipsiip.     128  pgi.     S°. 
Scott,  Th. 

1891. — Notes  on  a  Small  CollMtioo  of  Ftesh- water  Ostracoda  from  the  Edinburgh 

District.     <Proc.  R.  Physical  Soc.,  Edinb.,  X  (L890-1SS1),  part  2,  pp. 

31^-317, 1  flg. 
Scoi'LAK,  John. 

1829. — Account  of  the  T^aia  foond  in  the  lotestinea  of  th«  Common  Gronse 

( Tetrao  leottcui);     <Edinb.  New  Pbilns.  Jonm.,  XX  (1828).  pp.  81-83. 
SiRUOLii,  C.  Th.  v. 

1837. — Zur  EntwiokeliingBgescliicbte  der  Helmintben.     <^  K.  F.  Burdacb's:  Die 

Pbysiologie  als  ErfahTungswisBenschaft,  Bd.  II,  2.  Anfl.,  LeipEig,  pp. 

183-213. 
1818. — Leiirbucb  der.veTg1eichendt>D  Anatomie,  Bd.  1.     (Wirbelloae  Thiere.) 
18&1. — Comparative  anatom;,     From  the  Germaa.  with  notes  and  additionB  bjr 

Waldo  I.  Burnett,  M.  D.     Boston.     470 pgs.     (Translation of  1848.) 

6TKUDEMER,  F. 

1877. — ITntersiichuugen  fllwrden  feinereu  Ban  der  Ceetoden.    <  Abb.  Gea.  Halle, 
XIII,  pp.  277-316,  PI.  XXVIII-XXXI. 
Stilkb,  Ch.  Wakdkli.. 

1896.— Report  upon  the  Preeent  Knowledge  of  the  Tapswonus  of  FonltT)-. 
^Bulletin  No.  12,  Bureau  of  Animal  IndustTy,  U.  S.  Department  of 
Agrionltnra,  Waehington,  D.  C.    pp.  1-79,  Pis.  I-XXI.    Tbe  present 

Stossich,  M. 

1890A.— Elminti  veneti  raccolti  dal  Dr.  Alessandro  Conte  de  Ninni.     <Boll.  f'oe. 

Adrtnt.  Sci.  Nat.,  Vol.  XII.     pp.  49-56.    Trieste. 
18U0B.— Elmlnti  veneti  raccolti  dal  Dr.  Aleesaudro  Conte  do  Ninni.     <  Boll.  Soc. 

Adriat.  Sci.  Nat.,  Trieste,  XII,  pp.  49-58. 
1891. — Elmlnti  veneti  raccolti  dal  Dr.  Aleesandro  Conte  de  NIddI.      II>  Ser. 

<  Boll.  Soc.  Adriat.  Sci.  Nat.,  Trieste.  XIII,  pp.  109-116,  Tav.  I. 
18.12. — OsBervazioni  elmintologicbe.     <  Soc.  Hist.  Nat.  Croatka,  T.  VII,  Agiam. 

10  pgs.,  2  Tar. 

ViLUJT. 

(1875.)— Fanne  hdminthologiqae  de  la  Bretagne.     <  Arcb.Zool.  Exp4>r..l{d.lV, 
p.  478,  PI.  XII,  f,  92. 
Wkini-ash,  D.  F. 

1858. — Human  Ccsloides.  An  Essay  on  tbe  Tapeworms  of  Man,  giving  a  full 
account  of  their  nature,  organization,  and  embryonic  devclopnicut; 
the  pathological  symptoms  they  produce,  and  the  remedies  which  have 
proved  Hucceaaflil  in  modern  practice.  To  which  is  added  an  appen- 
dix, containing  a  cutiilogne  of  alt  Hpccies  of  helinintlie»  foond  iu  man. 
H'^.  93  pgs..  12  figs,  Cambridge  ^Mass.).  (Actual  date  of  publication, 
prior  to  Sopt.  30,  1858.) 
Zedek,  J.  Q.  H. 
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LETTER  OF   TRANSMITTAL. 


u.  s.  itkvartkent  of  agriculture, 

Bdbeav  of  Animal  Industry, 

Washington,  D.  €.,  July  15,  ISOfi. 
Sir:  I  liave  the  honor  to  transmit  herewith,  and  to  recontmend  for 
publication  as  a  bulletin  of  this  Bureau,  the  maiiuacript  containing  a 
report  of  inveatigations  ui>ou  the  culttration  of  the  tuberculosis  bacil- 
Ins  upon  acid  media,  and  of  some  farther  espenmeuta  with  reference  to 
tbe  effect  of  tuberculin  upon  the  milk  of  cows. 

These  experiments  have  been  conducted  under  tbe  imtDedi;>te  super- 
vision of  l>r.  E.  A.  de  Schweinitz,  aasiated  by  Dps.  Uarion  Dorset  and 
E.  C.  Schroeder,  and  the  publication  of  the  results  obtained  will  furnish 
a  <:onvenient  and  desirable  method  of  preserving  and  distributing  the 
results  of  scientific  inrestigations  in  this  important  part  of  the  work 
of  this  Bureau. 

Very  respectfully, 

D.  B.  Salmon, 
Ohief  (if  Bureau. 
Hon.  J.  Stbrling  Morton, 

Secretary  of  Agricultttri: 
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LETTER  OF  SUBMITTAL. 


U.  a.  DEPARTMBNT   of  AUBH;ULTIIKE, 

Waekington,  It.  C,  July  1,  JS'M. 
SiK :  I  liercwitii  submit  for  publientioii  eome  resalta  of  investigations 
ni>ou  tbe  cultivation  of  tlie  tuberculosis  bacillus  ui>on  acid  media,  tbe 
iiiuocuous  character  of  an  attenuated  tuberculosis  bacillus,  and  Rome 
furtlier  citperiments  with  reference  to  the  efftict  of  tuberculin  upon  tbe 
milk  of  cows.  Charts  showing  tbe  average  temperature  reactions  of 
cattle  as  regards  breed  are  also  api)ended. 
Resj>ectfully, 

E.  A.  DB   SCHWBINITZ, 

Chief  Biockemic  Division. 
Dr.  I),  E.  Salmon, 

Ckief  of  Bvireau  of  Animal  Jndusiry. 


Digit  zed  by  Google 


CONTENTS. 


FUCK 

The  growth  of  the  tuberottlosis  bncillaa  npou   acid   media.     By   E.  A.  de 

SchwBioitz,  Ph.  U.,  M.  D.,  aod  Mariou  DofBet,  M.  D 7 

IiitrodnctioD 7 

Oheervktioaa 8 

Details  of  experiments - 9 

Further  experiments  with  nn  attenuated  tubercnloeiB  baoilluB,     By.  E.  A,  do 

Kchweioitz,  Ph.D.,  M.  D.,  ftnd  E.  C.  Schrooder,  M.D.  V 11 

Experiment  with  a  monkey II 

Results  of  guinea  pig  iuoonlntioiis 12 

Tlieeffoi't  of  tuberculin  ittjertione  upon  thomilkof  healthy  aiiddiBGased  cuws. 

ByE.  A.  deSohwpinitK,  Ph.  D.,M.  D 15 

Analynen  of  milk  of  c-ows  injected  with  tnhercnlin IS 

Temperature  ruactioiis  of  the  cows  used  in  the  milk  experimeiitx 19 


D,j,ii.db,GoogIe 


test  was  not  satisfitctory  in  the  beef  broth,  the  albnmiDOida  and  pos- 
sibly organic  acids  present  evidently  interfering  with  the  reaction. 
Tlie  phloroglaciii  and  vanillin  test,  however,  proved  conclusively  the 
presence  of  free  hydrocUlaric  acid  in  the  meilia,  upon  which  there  was 
a  good  growth  of  the  tuberculosirt  bacillus.  The  esact  qnantity  of  the 
fVee  hydrochloric  acid  present  in  these  cnlturea  conid  not  be  readily 
determined,  as  when  hydrochloric  acid  was  added  to  the  media  a  jtot- 
tioii  apparently  first  decomi>oacd  the  organic  snlts  and  phosphates. 

After  the  growth  of  the  tuberculosis  germ  ia  well  advanced  upon 
the  media  described  aud  has  apparently  ceased,  the  acid  reaction  of 
the  cultures  is  still  more  marketl,  requiring  for  the  neutralization 
of  the  acid  substance  produced  by  the  germ  to  every  100  c.  c.  of  cul- 
N 
■  10* 

Labiuski  notes  a  decided  variation  in  the  morphology  of  the  germ  »s 
grown  upon  the  acid  vegetable  broth.  The  bacilli,  he  says,  often 
appear  in  long  filaments,  having,  however,  the  same  thickness  that  the 
germs  usually  possess.  The  filament  forms  described  by  Metschnikoff, 
Fischel,  and  Jones  varied  in  thickness,  showed  side  chains,  and  were 
not  joined,  while  Lubinski  reports  characteristic  streptococci  like  for- 
mation. Jones  could  find  this  filamentous  growth  only  after  the  cnl- 
tures  were  four  to  five  mouths  old.    Lubinski  observed  it  in  ten  days. 

OBSERVATIONS. 

Our  observations  upon  the  character  of  the  germs  grown  upon  acid 
beef  broth  mulia  and  their  morphological  changes  are  somewhat  differ- 
ent. Instead  of  a  thread-like  growth  or  chain  growth  we  have  often 
found  what  api>eare<l  to  be  spores,  and  sometimes  the  bacilli  seem  very 
much  thicker  and  longer  than  the  ordinary  germs.  In  one  culture 
examined  the  germ  had  been  from  generation  to  generation  during  four 
years  grown  ou  acid  media  and  might  be  expected  to  show  Lubinski's 
chain-like  forumtiou,  but  instead  there  was  an  apparent  stwro  formation 
perceptible. 

The  appearance  of  the  germs  grown  u^Kin  our  acid  media  can  be  seen 
from  the  accompanying  plates.  I'l.  I,  fig.  1,  shows  the  bacillus  grown 
upon  glycerin  beef  broth  for  fonr  months;  Neisser's  spore  stain.  ri.I, 
fig.  2,  shows  the  bacillus  grown  for  forty  generations  upon  an  acid 
media. 

The  filament  forms  are  not  observed.  There  is  a  slight  thickening 
of  the  bacillus  and  rounding  at  the  end  often  note^,  which  would  appear 
to  be  spore  formation.  There  is  a  did'erent  change  in  the  morphology  of 
the  germ  as  grown  upon  our  media  which  confirms  the  conclusions  of 
Lubinski  that  we  have  heteromorphic  forms  of  the  tuberoulosts  bacillus 
and  a  genuine  pleomorphisimis  caused  by  the  changed  conditions  of  life. 
Brans  {Oentralblatt  fiir  Bak.  und  Parasitenkunde,  Bd.  XVII,  Abth.  i, 
No.  23)  describes  a  germ  whicli  gives  Seisscr's  spore  rcaction  and  in 
'.  particular  evidently  corresponds  to  the  ones  we  have  pictured. 
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PI.  II,'  fig.  1,  sbows  the  germ  grown  apou  acid  media  coatainiug  free 
hydrochloric  acid. 

PI.  II,  fig.  2,  IB  a  drawing  of  the  tubercnloais  germ  grown  on  arti- 
ficial media.  We  do  not  here  observe  quite  the  same  change  iu  the 
morphology  of  the  germ. 

DETAILS  OF  EXPERIMENTS. 

A  more  detailed  description  of  oar  experiments  may  be  interest- 
ing. The  reaction  of  the  media  prepared  for  the  cultivation  of  the 
tuberculosis  germ  was  not  changed  in  the  process  of  Bterilization.  A 
quantitative  check  of  the  amount  of  acid  was  made  before  and  after 
this  process. 

First  exiperiment. — The  media  used  for  this  experimeut  was  alkaline 

and  required  for  neutralization  Ice.  oj  hydrochloric  acid  for  every 
50  c.  c.  of  the  media. 

a.  To  each  of  2  fiasks  50  c.  c.  each,  5  c.  c.  j;.,  NaOH  were  added. 

N 

b.  To  each  of  2  flasks  50  c.  c.  each,  20  c.  c.  vtj,  NaOH  were  added. 

c.  To  each  of  2  flasks  .W  c.  c.  each,  Ice.  ^i  ^^^  were  added. 

The  six  were  inoculated  at  the  same  time  with  tuberculoBis  bacilli 
from  (A  14).  Within  two  weeks  a  good  (growth  of  the  germ  was  noted 
over  the  surface  of  flasks  a  and  c,  while  b  showed  uo  growth  at  all. 

Second  experiment. — The  media  used  required  for  neutralization  S.4 
N 
c,  c.  ,(j.  sodium  hydrate  solution  for  every  50  c.  c. 

a.  To  each  of  'i  flasks  50  c,  c.  were  added  8.4  c.  c.  ,y,  NaOH. 

N 

b.  To  each  of  2  flasks  50  c.  c.  were  added  1.3  c.  c.  .,,  IlUl. 

a  Hasks  were  neutral  and  b  tlasks  acid.  The  two  sets  were  inocu- 
lated from  the  same  culture  {A  15).  Within  two  weeks  the  germs  in 
both  flasks  were  growing  well,  a  perhaps  a  trifle  better  than  b.  At  the 
end  of  seven  weeks  one  flask,  a,  was  titrated  and  reqnired  for  neutral- 

N 
izatioD  6.3  c  c.  .^.,  NaUH.    This  flask  had  been  neutral  when  inoculated. 

N 
b  flasks  required  22.5  c.  c.  ,y,  NaOH  for  neutralization.    The  increase 

in  acid  in  a  flasks  is  represented,  therefore,  by  6.3  c  c.  ,^,  NaOH,  and 
in  the  b  flasks  by  7.5  c.  c.  .»,  NaOH.  There  was  apparently  a  larger 
amount  of  the  acid  substance  formed  in  the  acid  flasks  than  in  those 
which  were  neutral  at  the  time  of  inoculation. 

Third  experimettt, — The  media  used  required  for  nentr.ilization  6,8 
N 
c.  c.  ,.,,  NaOH  for  every  100  c.  c.  of  liquid. 
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a.  To  each  of  2  fiasks  100  c 

b.  To  each  of  2  flasks  100  c.  c,  2  c.  c.  ■■„,  IICl  were  added. 


These  flasks  were  all  iuoculate^I  with  a  virulent  germ,  aiid  although 
it  required  Beveral  weeks  for  the  growth  to  begin,  after  four  weeks 
there  Was  growth  in  all  of  the  cuUnres,  the  most  acid  ones  seeming  to 
contain  as  good  a  growth  as  the  others.    Every  100  c.  c.  of  the  a  media 

had  required  11.6  c  c.  j^,  NaOH. 

Every  100  c  c.  of  the  b  media  had  required  1C.6  c.  w  .  „,  NaOH. 

N 
Every  100  c,  c.  of  the  c  media  had  reqnired  21.6  e.  c  jg,  NaOII  for 

neutralization. 

Fourth  experiment, — The   media  used  iu   this  experiment  was  the 

artificial  media  des<.Tibed  hy  one  of  us — De  8chweinitz — in  1892,  and  it 

r«quired  -15  c.  c.  i  a,  NaOU  for  every  100  c.  c.  for  neutralization. 

a  100  e.  c.  one  flask  of  the  media  as  noted. 

b  100  c.  c.  one  flask  of  the  media  as  noted  with  th6  addition  of  2  c,  c. 
N 
,j,  hydrochloric  a«id. 

These  were  inoculated  from  another  artificial  cnltnre,  and  both 
within  fifteen  days  showed  a  good  gntwth,  the  one  containing  hydro- 
chhiric  acid  showing  a  slightly  better  growth  than  the  other. 

DrB.Trudeaa  and  Baldwin  have  i>ointed  out  that  the  apparent  retarda- 
tion of  the  growth  of  the  tuberculosi.s  bacillus  by  the  acid  reaction  of  the 
media  can  be  overcome  by  neutralization.  This  is  true;  but  we  have 
also  found  that  if  the  germ  is  transferred  from  an  acid  culture  after  it 
has  been  cultivated  on  ucid  media  for  a  number  of  months  to  a  neutral 
nutrient  fluid'it  will  no  longer  grow.  There  would  seem  from  this  to 
be  probably  a  poisonous  principle  secreted  by  the  geim.  It  may  be  a 
true  acid  or,  more  likely,  a  substance  with  an  acid  reaction,  iu  the 
ex|>erimeiit,  as  the  germs  used  for  inoculation  still  floated  on  the 
surface  of  the  culture  they  should  have  been  alive  unless  some  snb> 
stance  especially  inimical  to  their  growth  was  produced  iu  the  cultures. 

These  experiments  show  clearly  that  the  tnberculosis  bacillus  can  be 
readily  accustomed  to  an  acid  nutrient  fluid,  that  it  can  easily  adapt 
itself  to  the  changed  conditions  of  life,  aud  that  even  a  small  amount 
of  free  hydrochloric  acid  does  not  interfere  with  its  growth.  They 
tend  to  show  further,  we  think,  that  under  certain  conditions  there 
is  probably  a  poisonous  sut)stai]ce  i)roduced  by  the  germs  which  is 
inimical  to  their  own  life. 

The  adaptability  of  the  bacillus  to  a  variety  of  media  can  best  be 
explained  by  siwre  formation. 

Maecb  14, 1896. 
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FURTHER    EXPERIMENTS   WITH    AN   ATTENUATED    TUBERCULOSIS 
BACILLUS. 

By  E.  A.  DK  SCBWEitriTZ,  Ph.  D.,  H.  D.,  and  E.  C.  Sciibokder,  H.  D.  V. 

Ill  the  Medical  News,  December  8, 1S94,  one  of  us  (E.  A.  de  Scliirei- 
nitz)  briefly  described  an  attenuated  tuberculusiH  bacillus  (liumau),  and 
noted  that  while  originully  very  virulent,  by  a  special  method  of  culti- 
TatioD  it  had  been  rendered  very  hannleBS,  and  not  only  failed  to  pro- 
duce disease  in  guinea  pigs  and  rabbits,  but  iu  some  instances  imparted 
to  animals  inoculated  with  it  a  distinct  resistance  to  tuberculosis  upon  a 
subsequent  inoculation  with  a  virulent  germ.  The  experiments  with 
this  attenuated  germ  have  been  continued,  and  we  desire  to  present 
further  evidence  of  the  apparent/  absolutely  harmless  character  of  .this 
attenuated  germ,  reserving  for  a  later  article  further  reports  of  its 
immunizing  properties. 

EXPERraEHT  WITH  A  MONKEY. 

Aft«r  a  nnmber  of  guinea  pigs  and  cattle  lia«l  been  Inoculated  with 
this  attenuated  germ  it  seemed  desirable  to  test  its  effect  upon  an  ani- 
mal susceptible  to  tuberculosis  and  more  like  man.  Accordingly  a 
monkey  placed  at  our  disposal  by  l)r.  Kinyoun  was  inoculated  on 
September  10,  18915,  with  J  c,  c.  of  an  emulsion  of  a  tubercle  culture 
thirtieth  generation.  The  inoculation  was  made  from  a  culture  in 
'which  there  was  an  active  growth. 

On  September  28,  18t)5,  the  iujection  with  this  material  }  c.  c.  of 
tuberculosis  culture  thirty-second  generation  was  repented,  and  again 
on  January  20,  ISWi,  2  c.  c  of  tubercle  culture  thirty-thirtl  generation. 
At  the  seat  of  the  first  and  second  injections  small  no<Iules  were  formed, 
while  no  local  lesion  was  noted  at  the  seat  of  the  third  injection. 

On  April  0  the  monkey  was  fonnd  dead.  It  had  not  been  well  for 
three  weeks  and  was  quite  sick  during  the  five  or  six  days  immediately 
preceding  death.  It  had  no  appetite,  the  hair  was  rough,  there  was 
nausea  and  great  thirst  and  evidence  of  distress.  Post  mortem  exami- 
nation revealed  congested  Inugs  and  an  inflammatory  coiidition  of 
ileum  and  caecum.  Dr.  Schroeder  says  "there  were  no  signs  of  tuber- 
culosis and  the  small  nodules  formed  at  the  time  of  the  first  two 
injections  bad  become  absorbed."  This  attenuated  germ  was,  there- 
fore, innocuous  to  the  monkey,  though,  as  noted  before,  it  bad  been 
obtained  from  an  originally  very  virulent  germ. 
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BBBULTS  OP  GUINEA  PIG  INOCULATIONS. 

Tbe  guinea  pig  inoculatious  made  by  one  of  us  (Scbroeder)  with  this 
attenuated  germ  to  test  its  viruleuce  were  as  follows:  November  24, 

1894,  Nos.  280,  281,  282,  and  283  received  each  an  abdominal  injection 
Habcataneously  of  J  c.  c.  tubercle  culture  twentytbird  generation. 

On  January  25, 1895,  each  pig  again  received  1  c.  c.  tubercle  cultiii'e 
twenty- sixth  generation.  October?,  1095,  guinea  pig  So,  281  was  found 
dead.  A  small  dry,  cheesy  nodule  at  the  seat  of  one  injection  was 
noted,  but  there  was  no  other  evidence  of  tuberculosis,  and  death 
resulted  from  inflammation  of  tbe  bowela. 

On  January  3,  1896,  guinea  pig  No.  282  was  found  dead  from  pneu- 
monia. There  was  no  evidence  of  tuberculosis.  Tbe  other  two  pigs, 
Nos.  280  and  283,  are  alive  and  well  at  this  time. 

Guinea  pigs  Kos.  55,  5C,  57,  58,  and  59  were  inoculated  on  October  2, 

1895,  snbcntaneously  with  1  c.  c.  tubercle  culture  thirty-second  gen- 
eration. On  October  17  guinea  pig  No.  55  was  found  dead,  and  post- 
mortem revealed  a  general  inflammatory  condition  of  subcutaneous 
tissue  over  entire  abdomen.  The  other  animals,  Nos.  5C,  57,  58,  and  59, 
are  alive  and  well  at  this  writing. 

Again,  January  25, 1395,  guinea  pigs  Nos.  331  and  332  were  inocu- 
lated with  i  c.  c.  tubercle  culture  twenty-sixth  generation.  On  Becera- 
Iter  30, 1895,  guinea  pig  No.  331  was  found  dead  from  pneumonia.  The 
liver  had  .1  peculiar  mottled  appearance  and  a  few  yellowish  patches. 
Though  a  covergiass  preparation  showed  no  tubercle  bacilli,  two  pigs, 
Nos.  121  and  122,  were  inoculated  iis checks  with  a  portion  of  the  liver. 
After  the  lapse  of  six  mouths  tbey  are  alive  and  well  and  show  no  symp- 
toms of  disease. 

On  February  19, 1895,  guinea  pig  No.  332  was  also  found  dead,  death 
being  due  to  inflammation  of  the  bowels,  and  there  was  no  evidence  of 
tuberculosis. 

These  inoculations  ma<te  by  Dr.  Schroeder  have  conitrmed  the  earlier 
experiments  made  by  Dr.  I>e  Schwetnitz,  and  agree  with  the  following 
which  have  been  repeated  as  a  check  on  the  first  work.  They  show 
conclusively  that  from  an  originally  virulent  germ  we  have  succeeded 
in  obtaining  an  attenuated  germ  which,  even  in  large  doses,  is  appar- 
ently harmless  to  guinea  pigs,  rabbits,  cattle,  horses,  and  monkeys. 

November  15,  IS'Xt,  six  guinea  pigs  were  inoculated  with  J  c.  c.  each 
of  an  emulsion  of  an  attenuated  culture  thirty-fourth  generation.  Tlie 
pigs  weighed  as  follows: 
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November  18  No.  67  waa  found  dead  from  pneuinoaia.    The  other 
animals  exhibited  the  following  condition  on  subsequent  dates: 
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No  tabercnioais  was  evident  on  autopsy  of  one  of  tliese,  showing 
that  the  genu  wus  without  pathogenic  effect.  The  auiiuals  had  steadily 
gained  in  weight. 
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These  animals  were  all  inocalat«d  on  February  5, 189C,  with  1^  c.  c. 
of  attenuated  tuberculosis  culture  thirty-seventh  generation.  On  Feb- 
ruary 13, 189C,  the  weights  of  these  animals  were  as  follows: 
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On  February  8  and  10,  respectively,  gninea  pigs  No.  167  and  176  were 
found  dead  from  puentiionii^  which  they  had  contracted  from  exiiosure 
to  cold.      Subsequently  guinea  pigs  Nos.  174,  172,  159,  and  171  were 
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foond  detul  fh>m  pueamonia.  On  Marcli  16,  1896,  guinea  pig  Ko.  16n, 
whicb  had  been  inoculated  on  FebraaryS,  with  tfae  attenuate*!  germ 
was  fonnd  dead.  There  were  no  signs  of  tubercolosis,  although  the 
animal  had  been  inoculated  over  a  montli.  The  pig  died  from  pnen- 
monia.  March  10, 1896,  the  record  of  the  remaining  auimals  was  as 
follows: 


There  was  no  enlargement  of  the  glands  indicating  the  beginning  of 
tnbcrculosiK,  and,  except  a  loss  of  weight  in  pigs  Noa.  170  and  173, 
which  was  Kiispiciotis,  there  was  no  evidence  of  ttibercnlosis. 

These  and  other  cases  in  wbicli  the  guiuea  pigs  were  inoculated  with 
the  attenuated  germ,  and  after  one  to  two  years  showed  no  evidence  of 
disease,  have  [>roved  conclusively  the  atteiinated  character  of  this 
germ.  Although  thi:s  germ  Is  so  attenuated  and  innocuoas  to  animals, 
itH  ability  to  grow  in  artificial  media  is  as  good  and  better  than  ever, 
and  the  tuberculin  obtained  from  its  culture  is  as  satisfactory  as  that 
]>repare<l  from  a  more  virulent  germ. 

Cows  and  calves  have  ali^o  been  inoculated  with  this  attenuated 
germ  in  doses  varying  from  2  to  500  c.  c.  at  a  time  without  the  produc- 
tion of  tuberculosis.  Nodules  were  frequently  formed  at  the  point  of 
inoculation,  which  seemed,  however,  to  be  due  to  the  mechanical 
action  of  the  germ,  and  did  not  produce  any  evidence  of  tuberculosis. 

JuME  29,  1890. 
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THE  EPraci  Of  TUBERCULIN  INIECTinNS  UPON  THE  MILK  OF  HEALTHY 
AND  DISEASED  COWS. 

By  K.  A.  i)K  ScHWBiNiT/.,  I'h.  1),,  M.  D. 

Coutiiiuing  the  line  of  experiments  given  in  my  reijort,  Bulletin  No.  7, 
Bureau  of  Animal  Industry,  upon  the  variation  in  the  amount  of  fat  in 
the  milk  before  and  after  the  injections  of  tuberculin,  tests  were  made 
on  different  dates  upon  a  healthy  cow,  No.  299,  with  varying  doses  of 
tuberculin,  ujiou  diseased  animals  Nos.  145  and  161,  and  also  upon  a 
Het  of  eight  different  animals  taken  from  the  ctame  milch  hi^rd — Xos.  185, 
186, 187, 189, 194, 195, 222,  and  234.  The  latter  had  all  been  condemned 
by  the  tuberculin  test,  and  prei»aratory  to  their  being  killed  were  kept 
at  the  station  for  some  days,  thus  giving  an  opportunity  for  testing 
their  milk.  There  was  practically  no  variation  in  the  fat  of  the  milk 
from  the  healthy. cows  after  the  tuberculin  injection.  This  agi'ees  with 
our  tirat  experimeuta,  and  also  with  come  tests  made  by  Dr.  Law, 
reiwrted  in  Cornell  University  Bulletin  No.  7.  Neither  was  there  any 
alteration  when,  as  is  seen  from  the  tests  in  March  on  No.  299,  large 
doses,  30  c.  c.  of  tuberculin,  were  injected.  The  second  and  third  injec- 
tion with  tuberculin  of  No.  145  and  101,  diseased  respectively,  caused 
no  appreciable  rise  of  temperature,  but  there  was  a  decidetl  decrease 
in  the  amount  of  fat. 

In  the  series  of  January  16,  1895,  however,  the  two  animals  that 
showed  no  rise  in  temperature  tailed  to  show  any  decrease  in  tlie  milk 
fat.  When  the  rise  of  temperature  was  noted  in  the  others  a  marked 
deL-rease  in  fat  \pa3  also  noted. 

A  comparison  of  the  decrease  in  fat  with  the  extent  of  the  disease, 
as  revealed  by  autopsy  and  given  me  by  Dr.  Smith,  except  in  case  No, 
234,  a  generalized  one,  does  not  apparently  show  any  relationship. 
The  oldest  cases  seemed  to  give  the  least  change  in  fat — No.  185 — while 
the  newer  cases  gave  the  largest  variation.  The  Tables  I  and  II  show 
the  quantity  and  composition  of  the  various  samples  of  milk,  and  the 
Tables  III  and  IV  the  tempttratnre  reactions  after  the  tuberculin  injec- 
tion, for  the  corresi>on<ling  dates. 

No.  285,  an  animal  condemned  for  tuberculosis  about  a  year  ago,  has 
been  kept,  at  the  stivtion  since  that  date.  At  first  she  was  Injected 
with  small  doses  of  tuberculin  until  she  ceased  to  give  a  reliction  and 
was  again  apparently  well.  The  injections  of  tuberculin  were  increased 
in  number  and  quantity,  and  on  March  29,  1895,  the  date  of  the  last 
examination  of  the  milk,  the  animal  received  an  injection  of  100  c.  c. 
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Previous  to  that  date  sbe  ba4l  received  altogether  565  c.  e.  of  ttiberctilin. 
Tbe  last  injection  caused  no  cliaDge  ia  tlie  amount  of  fat  or  in  the 
temperature. 

The  variatiou  in  fat  should,  of  course,  be  attributed  iu  part  to  the 
fever.  But  tliat  this  is  not  the  only  cimse  is  also  evident.  The  varia- 
tioQ  is  not,  Judging  from  the  few  testa  made,  sufficient  of  itself  to  prove 
the  presence  of  tuberculosis,  but  taken  in  conjunction  with  the  rise  of 
temperature  might  be  considered  as  corroborative  evidence.  The 
tuberculin  tests  were  made  by  Drs.  Schroeder  and  Curtice,  while  in  the 
milk  analyses  1  was  assisted  by  Mr.  J.  A,  Emery. 

In  this  connection  are  appended  several  charts  with  curves  which 
show  the  average  variation  iu  temperatures  of  a  number  of  different 
animals.  These  were  tabulated  in  Tebruary,  1895,  from  the  reports 
received  from  the  different  States  to  which  tuberculin  had  been  sent. 

Chart  Xo.  1  shows  the  average  temperature  of  a  number  of  animals, 
without  reference  to  breeds.  The  other  charts  are  arranged  so  that  all 
animals  of  the  same  breed  are  placed  together.  The  diagnoses  were 
not  in  all  cases  proved  by  slaughtering  the  animals,  but  in  all  cases 
where  they  were  killed  the  autopsies  confirmed  the  diagnoses. 

The  weightH  of  the  animals  were  taken  as  the  average  weight,  and 
the  dose  of  tuberculin  was  2  c.  c.  The  llolstein  cattle  showed  appar 
ently  a  slightly  higher  reaction  than  the  others.  The  t(>m]ieniture 
curve  begins  at  the  time  of  injection,  and  the  first  temperatures  the'' 
noted  are  six  hours  after  the  injection  with  tuberculin. 

The  upper  line  in  the  charts  shows  the  reaction  of  the  diseased 
animals,  and  the  lower  of  healthy  onas.  In  order  to  make  the  charts 
smaller,  an  average  was  made  of  the  temperatures  of  the  different 
animals  taken  before  the  injection.  From  four  to  eight  tem]>eratures 
were  taken  of  each  animal,  and  the  general  average  thus  obtained  with 
a  large  number  of  animals  is  given  as  the  average  norma)  temperature. 

Ih  the  chart  giving  the  curve  for  the  whole  number  of  animala  there 
is  a  rise  of  temperature  noted  after  twenty  hours.  This  i-^t  due  to  the 
Holstein  chart,  which  is  included.  The  late  reaction  noted  in  these 
animals,  which  were  from  different  herds,  may  be  due  to  their  larger  size. 

Many  objections  have  been  made  against  the  use  and  reliability  of 
tuberculin  as  a  diagnostic  agent,  the  opposition  coming  principally 
from  those  who  arc  to  a  great  extent  unfamiliar  with  its  practical  use 
or  who  are  only  too  ready  to  condemn  a  material  which,  through  lack 
of  skill  and  knowledge  on  their  part,  has  perhaps  given  unsatisfiic- 
tory  results.  The  committee  in  Paris,  composed  of  Cheveau,  Leblanc. 
Mequin,  Nocard,  Strauss,  Trasbot,  and  Weber,  reported  as  follows  upon 
the  principal  objections  to  the  use  of  tulH-rculin:  "The  use  of  high 
temperatures  and  carbolic  svcid  in  the  manufacture  of  tulierculin  makes 
itinti)ossible  that  the  tuberculin,  if  properly  prepared,  should  produce 
disease.  It  oc<a8ionally  hapi>ens  that  tnbercalin  failet  to  give  a  reiic- 
tion  in  diseased  animals,  but  these  are  very  exceiitional  cases,  and  occur 
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only  sometimes  wlieii  the  auiuialH  are  very  badly  diseased  and  their  con- 
dition could  be  (;asi1y  recognized,  and  are  not  of  importance.  Occa- 
sionally, also,  apparently  healthy  animals  Bhow  a  reaction,  bat  when  a 
very  thorough  and  oarefal  aatojisy  is  made  evidence  of  the  disease  is 
usnally  found.  lu  a  case  of  an  apparently  healthy  animal,  therefore, 
one  eau  only  say  in  safety  that  the  examination  had  not  been  suftteiently 
close  to  discover  the  lesions.  Again,  in  cases  where  there  was  appar- 
ently some  other  disease  and  the  tuberculin  injeetioD  caused  a  reaction 
a  careful  autopsy  Ikls  shown  the  presence  of  tnbercniosis,  and  that  the 
reat'tioii  was  due  to  the  hitter  disease."  This  diaiwses  of  the  objection 
that  the  tuberculin  reaction  is  not  characteristic. 

The  statement  that  the  tnberculin  injection  eanscs  the  disease  to 
spread  more  rapidly  is  not  warranted  by  facts,  and  in  many  instances 
the  use  uf  tuberculin  has  apiiareutly  caused  an  imx>rovement  in  the 
disease. 

One  animal,  origiually  tuberculous,  kept  at  the  station  of  the  Bureau 
of  Animal  Industry,  hue  received  about  3,000  c.  c.  tuberculin  in  differ- 
ent injections,  extending  over  a  long  time.  This  animal  is  now  well 
and  fat  and  has  entirely  recovered  from  tuberculosis. 

In  1805  the  InternationalOoogress  for  Veterinary  Medicine,  at  Berne, 
said:  "Tuberculia  is  a  most  excellent  diagnostic  material,  and  can  be 
of  the  utmost  service  in  the  warfare  against  tuberculosis."  This  res- 
olution was  indorsed  by  the  French  Academy  of  Medicine  and  the  use 
of  tuberculin  was  generally  recommended.  The  satisfactory  reports 
received  from  the  dittierent  States  to  which  this  Bureau  has  sent 
tuberculin  are  confirmatory  of  the  results  obtained,  and  prove  that 
tuberculin  is  the  only  ettective  means  at  hand  to  insure  a  rapid  eradica- 
tion of  tuberculosis  in  cattle.  A  table  showing  the  results  of  the 
tuberculin  injection  of  more  than  60,000  cattle  will  apiiear  in  the  next 
Annual  Keport  of  the  Bureau.  . 

February,  1895. 
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LETTER  OF  TRANSMITTAL. 


TJ.  S.  BbPABTMBNT  of  AOBI0t7I.TUB£, 

Waghington,  D.  C,  July  15, 1896. 
SiB:  I  have  the  honor  to  transmit  herewith  for  pablicatioD,  as  a 
bulletin  of  this  Bnreaa,  the  mannacript  of  a  report,  prepared  under 
the  directioD  of  Henry  E.  Alvord,  Chief  of  the  Dairy  Divisioo,  by  Prof. 
E.  J.  WickBon,  special  agetit  of  that  diviaion,  oa  the  history,  develop- 
ment, and  present  condition  of  the  dairy  industry  in  California.  The 
report  is  of  general  interest,  and  contains  many  saggestions  for  prac- 
tical dairjrmen  operating  under  very  diverse  conditions. 
Very  reapectfolly, 

D.  B.  SAI.HOII, 
Chief  of  BureoM. 
Hon.  J.  STEBLma  Mobton, 

Secretary  of  Agriculture. 
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DAIRYING  IN  CALIFORNIA. 


HIBTORIOAI^ 

The  grazing  interests  of  California  -were  established  by  the  Francis- 
can friars  who  began  their  missionary  effort  for  the  Christianization  of 
the  Digger  Indians  in  1769  at  San  Diego.  In  1697  their  predecessors, 
the  Dominicans,  located  their  first  mission  on  the  peninsula  of  Lower 
California,  and  a  year  later  brongbt  thither  horses  and  cattle  from 
Mexico.  The  offspring  of  this  introdnction  came  northward  with  the 
Franciscans  and  were  the  progenitors  of  the  vast  herds  which  supplied 
hides  and  tallow  for  a  large  export  trade  and  were  the  main  soorce  of 
sobsisteQce  for  a  considerable  population  of  mission  wards  and  Mexi- 
can settlers  previous  to  the  American  occupation.  Some  idea  of  the 
extent  of  this  grazing  interest  can  be  gained  from  tbe  fact  that  Jn  1S34, 
after  the  missions  had  passed  the  highest  period  of  their  prosperity, 
their  property  included  424,000  cattle;  62,900  horses,  mules,  and  asses, 
and  325,000  sheep,  swine,  and  goats.  These  fibres  do  not  inclode  the 
property  of  the  settlers  away  iVom  the  missions,  nor  the  countless  bands 
of  wild  cattle  and  horses  which  roamed  the  plains  without  mark  of 
ownership.  Bnt  while  cattle  were  thns  abundant  and  labor  was  to  be 
had  for  the  commanding,  there  was  practically  no  dairying.  The  nar- 
ratives of  travelers  state  that  milk  waa  rare,  bnt  the  poorest  settler  bad 
plenty  of  beef  in  his  pot.  Even  the  goats  must  have  been  of  very  low 
dairy  grade,  for  one  visitor,  while  acknowledging  that  the  goats  were 
milked,  adds  that  it  was  difficult  to  get  a  pint  of  milk  iVom  six  of  them. 
The  mission  padres  had  plenty  of  olive  oil  to  take  the  place  of  butter, 
and  wine  instead  of  milk.  The  Mexican  settlers,  with  few  exceptiooH, 
did  not  relish  the  labor  which  was  required  to  produce  wine  and  oil  and 
therefore  drank  water  until  trade  brought  them  stronger  substitutes. 

With  the  American  occupation,  and  notably  with  the  tnrasb  of  gold- 
seekers  in  1S49,  a  sharp  dairy  demand  arose.  This  was  supplied  in  great 
measure  by  importation,  as  will  be  shown  presently,  but  it  called  into 
existence  local  dairying,  the  development  of  which  was  marked  by  novel 
features  which  invite  brief  description. 

XfftABUBHMENT   or   TBK  DAIRr  DtDUSTRT   BY  AUKRICAMS. 

The  beginnings  of  Oalifomia  dairying  were  made  in  two  regions  cod- 
siderably  remote  teom  each  other — the  mining  region  amid  the  foothills 
of  the  Sierra  JS'evadas,  which  fonn  the  eastern  boundary  of  the  State, 


and  the  seaboard  region  adjacent  to  San  Francisco,  Thich  lies  npon  onr 
veetem  bonudary.  The  latter  region  was  destined  to  achieve  great 
commercial  importance,  bnt  there  was  no  lack  of  characteristic  nniqae- 
ness  in  the  former.  Many  fiunilies  of  gold  seekerswbo  took  np  the 
march  for  the  Oalifornia  gold  fields  from  their  homes  on  the  prairies  of 
the  West,  camped  their  way  across  the  plains,  snbsisting  in  part  npon 
the  milk  of  the  family  cows  which  they  drove  before  them.  Beaching 
the  mines,  they  fonnd  that  the  milk  they  had  been  nsiug  so  ireely  wonld 
command  an  almost  incredible  amoont  of  gold  from  the  miners,  and 
while  the  male  members  of  the  family  engaged  in  mining  direct,  the 
female  members  often  gained  more  dnst  by  caring  for  and  selling  the 
product  of  their  cows.  Fresh  milk  and  freah  bntter  brought  them  imme- 
diate and  continued  prosperity.  FavorabJe  lands  weie  selected,  and  in 
these  mountain  homes  grew  up  large  herds  and  finally  valuable  dairies 
which  formed  the  nncleus  of  the  mountain  dairy  district,  which  will  be 
mentioned  in  another  connection.  This  pioneer  daiiy  effort  was  estab- 
lished with  cows  bred  to  milk  and  with  the  ordinary  dairy  skill  of  the 
eastern  half  of  the  country  nearly  half  a  century  ago. 

KA.RLT  PKACnCCS   AMD  PKICBB  IN  TBR   COAST  RKSIOK, 

The  dairy  industry  of  the  coast  region  of  the  State  was  established 
upon  a  different  basis.  The  early  projector  had  here  a  wider  oppor- 
tunity in  the  demands  of  the  thousands  who  arrived  in  San  Francisco 
by  sea.  The  supply  of  dairy  goods  consisted  of  bntter  and  cheese  by 
ship  around  the  Horn  from  Boston  and  New  York,  or  was  gathered  up 
at  South  American  ports,  where  only  the  rudest  dairying  was  practiced. 
These  supplies  were  inferior  to  begin  with,  and  were  rendered  almost 
inedible  by  the  deteriorating  indnences  of  long  sea  voyages.  Almost 
anything  in  the  form  of  batter  and  cheese,  A^sbly  made,  was  greedily 
welcomed.  Money  was  plentiful,  and  fresh  butter  commanded  $1.50 
aud  cheese  40  cents  per  pound.  But  there  were  hardships  in  the  way 
of  production,  even  at  these  prices.  Few  cows  were  to  be  had  except 
those  of  the  hide-and-tallow  breed  of  the  Mexicans.  To  get  any  milk 
at  all,  this  cow  had  to  be  lassoed  and  tied  to  a  stake  and  allowed  the 
company  of  her  calf  before  a  drop  ooold  be  secured.  Very  soon,  too, 
even  these  unprofitable  animals  became  scarce,  because  of  the  vast 
inroads  upon  the  available  beef  supply  made  by  the  hungry  hordes  of 
miners.  High  beef  prices  induced  the  driving  westward  of  large  herds 
of  cattle  from  the  Western  States  and  from  Texas,  and  this  introduc- 
tion brought  to  the  pioneer  dairj^man  stock  which  was  poor  enough 
from  a  dairy  point  of  view,  bnt  still  vastly  better  than  that  of  the 
Mexicans.  This  movement  of  cattle  soon  proceeded  beyond  local  needs 
for  beef  and  prices  ran  low,  but  the  inferiority  of  the  stock  as  dairy 
producers  was  clear,  ftom  the  fact  that  while  the  best  of  the  4-year- 
olds  could  be  bonght  for  tlO  each,  and  pasturage  was  almost  free,  the 
price  of  bntter  was  38  cents  and  of  cheese  15  cents  per  pound.    Bat  if 


the  cattle  vtue  bad,  the  daiiy  practice  v&s  a  match  for  them.  Nothing 
better  than  the  ronghest  sheds  vere  need  to  shelter  the  milk  and  dairy 
apparatus  and  to  care  the  cheese,  and  the  cattle  bad  no  shelter  what- 
ever. The  mild  climate  made  this  possible.  The  products  themselves  - 
fluctuated  in  a  way  almost  incredible.  As  late  as  1858  cheese  made 
irom  skimmed  milk  and  sweet  buttermilk  combined  sold  at  25  aud  27 
cents  per  pound  the  same  day  it  was  taken  fW)m  the  hoop,  aud  butter 
brought  91  a  ponnd.  Within  two  years  these  prices  were  quartered 
and  the  ruling  rates  were  counted  unprofitable,  as  indeed  they  were 
under  the  conditious  then  prevailing. 

Uuder  these  circumstances  the  poorest  dairymen  went  into  other 
pursuits  and  the  poorest  cows  to  the  batcher.  Men  with  some  dairy 
insight  pushed  forward  into  better  systems  of  oi)eration,  cowa  were 
selected  and  trained  for  dairy  production,  pasture  lands  were  pur- 
chased or  leased  in  large  areas,  and  the  California  system  of  large 
private  ownership  of  lands  and  cows,  with  leaseholds  to  operating 
tenants,  arose.  This  system  of  dairying  with  leased  lauds  and  cows 
will  be  described  later. 

MOKB  KICBMT  A0PKCTB  OF  THZ  IKDOBTRT. 

During  the  decade  following  18^  dairy  operations  were  greatly 
extended.  There  were  very  wide  fluctuations  in  market  values,  and 
there  were  serious  losses  of  stock  {com  drought,  which  the  dairymen  had 
not  yet  learned  to  provide  against;  bat,  ou  the  whole,  the  business  was 
very  profitable,  although  still  very  wastefully  conducted.  The  extent  of 
the  demand  can  be  seen  from  allusion  to  importations.  From  1860  to 
1865  the  importation  of  butter  steadily  increased,  until  in  the  latt«r 
.year  there  was  more  than  6,700,000  pounds  imported,  for  which  more 
than  $2,000,000  was  paid.  Local  prodaction  soon  began  to  supplant 
this  importation,  but  there  was  about  an  average  of  a  million  pounds  of 
batt«r  brought  in  by  ship  each  year  for  several  years  thereafter.  The 
completion  of  the  overland  road  also  ministered  to  the  supply  from 
distant  sources,  and  daring  the  fall  and  early  winter  of  each  year  con- 
siderable quantities  of  oleomargarine  and  creamery  batter  irom  the 
Chicago  region  were  brought  to  San  Francisco. 

Cheese  was  also  largely  brought  in  by  ship  and  rail  during  the  earlier 
years  of  California's  growth,  and,  in  fact,  it  was  not  until  about  1878  that 
local  production  reached  the  amount  of  local  needs.  From  that  time 
to  the  present  there  has  been  a  surplus  for  distant  shipment.  Until 
about  1890  this  was  fairly  well  disposed  of  at  different  places  on  the 
coast  where  new  cities  were  springing  ap,  aud  where  mining,  lumbering, 
and  railroad  building  enterprises  were  being  carried  on  in  advance  of 
dairy  development  in  the  immediate  localities.  At  the  present  time  these 
distant  parts  of  the  coast  are  developing  their  own  dairy  resources,  and, 
instead  of  bajring  &om  California,  are  marketing  their  surplus  so  far  as 
possible  in  California  cities.  California  dairymen  have  met  these 
changed  conditions  by  the  old  and  accepted  dairy  weapons,  viz,  organ- 


izatioa  for  the  improvement  of  practice  and  the  resulting  cheapening 
and  higher  quality  of  the  product.  Tbns  the  creameiy  Bystem  has  come 
to  California  sometimes  aa  a  graft  upon  the  old  system  of  large  privat« 
dairies,  sometimes  as  supplementary  or  as  a  substitute  therefor,  as  will 
be  presently  described.  , 

WIDELY  BITKBSE  DAIRY   CONDITIONS  IN  CALIFOBNU. 

Natural  coDditions  affecting  dairy  practice  in  Califoruia  are  widely 
diverse  and  necessitate  differences  in  practice  in  nearly  all  depart- 
ments of  dairy  work,  from  the  selection  of  forage  plants  and  the  care  of 
stock,  all  the  way  through  the  dairy  cnrricalam  to  the  manafactore  and 
care  of  the  product.  There  is  no  such  variation  on  the  Atlantic  Slope; 
butonecan  find  something  analogous  in  Bnropean  conditions  if  he  take 
into  acconnt  the  moontain  dairying  of  the  Alpine  valleys,  the  moist, 
diked  lands  of  Holland,  the  heated,  irrigated  plains  of  Italy,  and  the 
coast  lands  of  Normandy,  with  their  perennial  pastures  bom  of 
equable  temperature,  abundant  rains,  and  fog.  Close  resemblances 
to  all  these  various  conditious  can  be  found  within  the  boundaries  of 
California,  and  they  must  be  taken  into  account  in  any  successfol 
attempt  to  describe  the  geographical  features  of  the  dury  industry  in 
this  State.  With  this  fact  iu  view,  it  is  possible  to  lay  down  four  chief 
divisions  of  California  dairy  lauds,  based  upon  a  similarity  of  natural 
conditions  within  each  of  them.  These  divisions  or  regions  do  not 
comprise  compact  geographical  areas,  but  are  rather  long,  narrow 
bands  or  belts  taking  an  extended  range  fh)m  north  to  south,  with 
comparatively  short  east  and  west  extensions.  The  governing  factors, 
in  their  demarcation,  are:  Proximity  to  the  coast,  elevation  and  local 
topography,  rainl^ll,  and  other  climatic  features.  The  intrusion  of. 
some  of  these  factors  makes  it  impossible  to  follow  exactly  geograph- 
ical lines  in  defining  the  regions.  For  ordinary  nses,  however,  they 
may  be  arranged  as  follows;  (I)  Upper  coast,  (2)  lower  coast,  (3) 
interior  valley,  (4)  mountain  valley. 
FOUB  MAIN  DIVIBIONS  OP  CALIFORNIA.  DAIRY  LANDS  AND  CLIMATES. 

(1)  The  upper  coast  region  comprises  the  counties  north  of  San  Fran- 
ci»co  whichliewestof  the  Coast  Bange  Mountains  and  have  a  salt-water 
frontage  either  upon  the  Pacific  or  the  Bay  of  Sao  Francisco,  or  upon 
both.  These  are  thecounties  of  Marin,  Sonoma,  Mendocino,  Humboldt, 
and  Del  S'orte  on  the  ocean,  and  Contra  Costa,  Solano,  and  N'apa  conn- 
ties  on  the  bay.  In  the  ocean-side  counties  the  dairy  is  a  leading 
interest,  while  in  the  bay  counties  it  is  subsidiary.  This  region  is  the 
oldest  dairy  district  in  the  State,  and  it  is  still  in  the  lead  both  in  extent 
of  production  and  in  the  employment  of  progressive  methods.  The 
natural  conditions  for  dairying  are  unsurpassed.  The  length  of  the 
rainy  season  gives  a  natural  pasturage  longer  than  can  be  found  else- 
where in  the  State,  and  the  amount  of  rainfall  is  aaoh  that  there  never 
has  been  a  serions  drought. 
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Od  the  immediate  coast  sommer  fogs  refresh  the  pastures  and  ocean 
influencea  prevent  extreme  temperatares  at  any  season  of  the  year. 
Water  is,  as  a  role,  abundant  and  pnre,  and  the  soils  exceedingly  pro- 
dnctive  of  clovers  and  graaaes  as  veil  as  of  cultivated  crops  for  sap- 
plementary  feeding. 

(2)  The  lover  coast  region  is  nsnally  taken  to  inolnde  all  the  lands 
on  or  near  the  coast  from  San  Francisco  southward  to  San  Diego,  a 
distance  of,  approximately,  500  miles.  This  region  also  lies  west  of  the 
Coast  Bange — that  is,  between  the  main  chain  of  the  Coast  Bangs  and 
the  ocean — and  is  therefore  sobject  to  ocean  inflneoces  in  varying 
degrees,  increased  by  proximity  to  the  shore  or  lessened  by  distance  or 
by  the  intervention  of  ranges  of  hills,  which  act  as  barriers  to  the  prog- 
ress of  ocean  winds  and  fogs.  In  this  extended  region  the  annual  rain- 
fall decreases  as  you  go  southward  at  the  rate  of  about  2  j  inches  to  each 
100  miles  of  distance,  and  the  average  temperatore  increases  about  1 
degree  for  each  100  miles.  This  variation  is  regulated  by  local  topog- 
raphy to  a  certain  extent,  bnt  the  general  change  is  as  noted.  Nata- 
rally  the  northemhalf  of  this  region  is  the  greater  ip  dairy  production. 
The  counties  of  San  Mateo,  Santa  Cruz,  Monterey,  San  Lnia  Obispo, 
and  the  northern  half  of  Santa  Barbara  have  the  dairy  as  a  leading 
industry,  with  San  Luis  Obiapo  at  the  front.  Id  favorable  years  this 
count?  has  made  a  record  as  the  banner  butter  county  of  the  State. 
Also  included  in  this  d&iry  region  are  the  counties  of  Alameda  and 
Santa  Clara,  bordering  on  the  Bay  of  San  Francisco,  bnt  within  their 
boundaries  horticultural  productioQ  far  exceeds  the  dairy.  The  same 
is  true  of  the  southern  half  of  Santa  Barbara,  Ventura,  and  San  Diego 
conntiea,  while  Los  Angeles  and  Orange  counties,  by  virtue  of  large 
areas  of  low,  moist  land  adjaceut  to  the  ocean,  market  a  very  large 
dairy  product  io  addition  to  a  large  output  of  i^uits  and  grains  from 
higher  lands.  Though  this  coast  dairy  region  south  of  San  FrancisGO 
is  thus  seen  to  be  notable  in  its  adaptation  and  development  in  dairy 
lines,  it  is  inferior  to  the  coast  region  north  of  Bau  Francisco,  becanae 
of  its  less  moisture  and  greater  heat,  its  shorter  pasturage  season,  its 
liability  to  occasional  droughts,  which  abont  once  in  a  decade  have 
caused  serious  loss  of  stock  as  well  as  product,  and  the  need  of 
greater  effort  to  produce  supplies  of  supplementary  feeds;  and  yet 
through  the  introduction  of  bett«r  system  and  wiser  foresight  in  dairy 
operations  these  difQcultiea  and  dangers  give  infinitely  less  concon 
than  they  did  in  former  years. 

(3)  The  interior  valley  dairy  region  comprises  lands  removed  from 
coast  indnences.  They  are  situated  on  the  east  side  of  high  elevations 
of  the  Coast  Bange,  which  largely  exclude  ocean  winds  and  fogs, 
including  all  the  counties  lying  in  the  valleys  of  the  San  Joaquin  and 
the  Sacramento  rivers  and  their  tributaries.  These  areas  comprise  one 
great  valley  between  the  foothills  of  the  Sierra  N^evada  on  the  east 
and  the  Coast  Range  on  the  west.  It  is,  approximately,  400  miles 
long  and  varies  in  width  fh)m  40  to  60  miles.    The  valley  region  also 
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isclades  some  areas  in  Boathern  California  at  a  distance  &om  the  coast, 
but  oving  to  the  eastward  trend  of  tlie  liigh  Coast  Bange  in  soothern 
California  conditions  are  not  quite  the  same.  Here  and  there  gaps  in 
these  monntains  open  a  path  eastward  for  ocean  tejDperatnres  and 
moisture  and  give  to  adjacent  lowlands  a  mixture  of  coast  and  valley 
conditions,  so  that  one  region  intrudes  upon  the  territory  of  the  other. 
This  is  notable  where  the  Sacramento  and  8an  Joaqnin  rivers  bieah 
through  the  Coast  Range  to  reach  San  Francisco  Bay  and  where  the 
Salinas  and  Fajaio  rivers  flow  into  Monterey  Bay.  At  these  points 
ocean  influences  extend  far  into  the  interior,  being,  however,  progress- 
ively ameliorated  by  interior  heat  and  drought,  as  they  proceed.  The 
valley  region  proper  does  not  include  these  modified  areas,  and  is 
distinctly  fi-ee  from  coast  influences  except  those  which  surmount  the 
ranges  and  thns  have  an  effect  upon  the  climate  of  the  whole  State. 
The  leading  characteristics  of  the  interior  valleys  are  high  summer 
heat  and  very  dry  summer  air;  very  small  and  uncertain  rain&ll,  con- 
sequently frequent  and  severe  droughts ;  a  very  short  season  of  soccolent 
pasturage,  except  on  irrigated  or  low,  moist  river-bottom  lands  of  com- 
paratively small  area;  scant  water  supply  and  that  of  undesirable 
warmth ;  occasional  presence  of  insects  in  grievous  numbers.  In  short, 
in  their  natural  conditions  these  interior  valleys  are  unfitted  for  dairy 
husbandry  except  during  the  winter,  when,  if  the  rainfall  be  adequate, 
there  is  a  very  free  growth  of  rich  pasturage  and  the  temperature  con- 
ditions are  excellent  for  dairy  work. 

In  these  arid  lands  progressive  dairying  has  made  its  greatest 
achievements.  The  introduction  of  irrigation  and  the  growth  of  alfalla 
and  other  plants  impossible  without  it;  the  use  of  centrifiigal  separa- 
tors to  secure  the  cream  which  could  not  be  raised  in  good  condition 
by  the  gravity  method  because  no  re&igeradng  agency  could  be  had 
cheaply  enongh  for  general  use;  the  construction  of  buildings  exclud- 
ing high  temperatures  and  the  employment  of  devices  for  cooling  by 
evaporation  of  moisture — in  fact,  by  meeting  unfavorable  conditions  at 
all  points  by  ingenuity  and  the  employment  of  the  latest  dairy  inven- 
tions,  dairy  mannfacturing  in  the  interior  of  California  has  been  made 
practicable  and  profitable,  and  many  lessons  can  be  learned  £rom  it  for 
the  guidance  of  practice  in  other  heated,  arid  regions.  As  a  matter  of 
recent  history,  it  may  be  added  that  these  interior  regions,  which  were 
once  almost  wholly  dependent  upon  the  coast  and  the  mountains  for 
their  dairy  supplies,  are  now  producing  for  distant  shipment. 

In  all  the  interior  valley  region,  however,  both  north  and  south,  dif- 
ferences are  in  degree  rather  than  in  kind,  and  in  all  of  them  the  nse 
of  naturally  moist  or  irrigated  land  and  advanced  dairy  practice  are 
the  mliug  factors  of  success.  Although  this  region  is  of  vast  area,  only 
a  small  fraction  is  as  yet  employed  in  dairying.  Fruit  and  grain  are 
the  chief  prodncts,  but  the  dairy  wonld  increase  as  the  irrigated  area 
is  extended  if  adeqnate  market  demand  were  assured.  At  present  this 
does  not  seem  to  be  the  case. 
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(4)  The  moantaln  Talley  dairy  region  of  Ciilifomia  is  quite  diatiQct 
in  its  characteristacs  from  any  of  those  already  mentioned,  and  it 
approaches  more  nearly  than  aay  of  them  to  a  likeness  to  the  dairy 
conditions  and  practice  of  the  Eastern  States.  In  one  sense  the 
mountain  region  is  supplementary  to  the  interior  valley  region,  becaase 
there  began  very  early  in  the  development  of  the  State  an  itinerant 
system  of  dairying  in  which  the  covs  vere  driven  back  and  forth  from 
valley  plains  to  mountain  meadows,  wintering  in  the  valley  and  sam- 
mering  in  the  mountains.  This  practice  chiefly  prevailed  in  the  north- 
east quarter  of  the  State,  and  while  uninclosed  public  lands  yielded 
abundant  free  pasturage  and  prices  were  high,  it  was  very  profitable. 
As  a  system  it  was  quite  analogous  to  the  Alpine  dairying  of  Switzer- 
land. More  recently  the  occupation  of  pnblic  lands  and  other  adverse 
conditions  have  reduced  the  practice,  but  some  dairymen  have  per- 
manent locations  both  below  and  above,  and  still  migrate  twice  a  year. 
The  system  does  not  favor  the  nae  of  improved  methods  and  can  not 
long  snrvive. 

This  is,  however,  only  one  phase  of  mountain  dairying,  and  now  the 
least  important  one.  The  early  demonstration  of  the  good  points  of 
the  mountain  district  was  followed  by  the  pennanent  establishment 
of  dairyiug.  The  natural  pasturage  is  superior,  and  moistare  in  sum- 
mer favors  the  growth  of  some  standard  dairy  grasses  which  do  not 
thrive  elsewhere  in  California;  the  streams  and  springs  run  cold  water; 
natural  ice  can  be  had,  and  deep  setting  in  coolers  is  feasible. 

On  the  other  hand,  a  winter  of  snow  and  ice  makes  the  Eastern 
methods  of  stock  shelter  aud  provender  imperative,  and  distance  from 
market  and  wagon  transportation  of  products  place  the  producer  at 
something  of  a  disadvantage.  While  good  dairy  markets  in  the  mining 
towns  of  Nevada  could  be  had,  this  was  not  of  so  much  importance,  bat 
now  that  these  towns  have  decUned  and  Nevada  has  become  a  shipper 
of  dairy  produce  to  California  markets  the  situation  of  the  mountain 
dairymen  is  less  satisfactory.  The  mountain  region  is,  however,  one  of 
great  reserve  force,  and  in  the  future  growth  of  the  coast  will  have 
better  opportunity  to  exercise  ita  excellent  productive  ability  and  to 
use  its  rich  resources.  The  mountain  counties  which  have  made  the 
best  records  in  mountain  dairying  are  Sierra  and  Plumas,  although 
other  cotinties  both  north  and  south  of  them  also  have  important  dairy 
interests  and  resources.  Siskiyon  and  Shasta  counties  have  thriving 
local  dairy  establishments  which  And  a  market  in  adjacent  mining 
r^ons.  Lassen  and  Modoc  counties  have  large  grazing  and  grain 
interests,  and  with  better  transportation  facilities  could  largely  increase 
their  dairying.  The  higher  elevations  of  Placer,  Kevada,  tlldorado,  and, 
in  a  less  degree,  Amador  and  Alpine,  have  good  moantain  pastures 
which  are  partially  utilized,  while  Mono  and  Inyo,  the  only  counties  in 
California  east  of  the  Sierra  Kevada  Mountains,  have  a  considerable 
surplus  dairy  product  which  reaches  market  by  means  of  a  railway 
running  thenee  into  iNevada. 


THE  LEADESa-  DAXBT  OOTTMTT  OP  CALIFOBNIA, 

The  foregoing  sketch  of  the  dairy  regions  of  Oalifornia  iaclades  men- 
tdon  of  the  connties  which  lead  in  this  indiiBtry,  The  greatest  of  all 
the  GoontieB  in  amount  of  product,  in  number  of  modem  establish- 
ments, and  first  in  the  conatmotion  of  a  modem  creamery,  is  Humboldt 
Ooonty,  with  a  bntt«r  product  of  2,843,452  pounds  in  1892.  Although 
the  county  has  other  very  important  interests,  it  is  the  estimate  of  ser- 
eral  vell-ioformed  persons  that  over  one-half  the  population  is  con- 
cerned in  dairying,  and  in  some  partfl  of  the  county  quite  three-fourths 
of  the  people  are  thns  engaged.  Probably  Humboldt,  and  Marin  in  a 
less  degree,  are  the  only  counties  in  which  soch  high  percentiles  role, 
but  there  are  pfuis  of  other  counties  in  which  similar  proportions  could 
be  given.  GaUfomia  has  always  been  marked  by  local  specialization  of 
piodncts.  This  is  to  some  degree  a  rational  deduction  &am  clearly  dis- 
cerned differentiation  in  local  climates,  and  in  some  degree  attributable 
to  popular  conceptions  of  greatness  in  forming  policy.  It  was  a  very 
early  notion  in  Oalilbrnia  thiat  the  farming  operations  of  an  individual 
must  necessarily  cover  a  vast  area  of  laud.  It  was  easy  to  acquire  such 
areas  in  early  days,  aud  the  influence  of  snch  acquisitions  and  of  farming 
methods  required  by  them  is  still  strong,  though  its  departure  can  now 
be  clearly  foreseen.  Aside  from  this,  however,  there  is  good  reason  for 
much  specialization,  because  conditions  change  so  greatly.  On  the 
moist  lands  of  Orange  County,  for  instance,  probably  about  one-third 
of  the  people  are  engaged  in  dairying,  while  on  the  adjacent  higher 
lands  there  is  not  only  little  dairying  but  probably  many  of  the  fruit- 
growers who  use  those  lands  do  not  even  keep  family  cows. 

OALIFOBmA.  SYSTEU  OF  LABQB!  DAIBT  HOLDINCtS. 

The  size  of  the  dairy  farms  and  the  number  of  cows  to  each  vary 
within  wide  limits.  As  stated,  the  old  plan  was  to  have  very  large 
herds  and  forms;  but  the  old  plan  was  also  to  have  rather  small  dairy 
buildings  and  enough  of  them.  They  were  so  located  that  part  of  the 
00W8  could  be  conveniently  driven  to  each  for  milking,  aud  a  butter  or 
cheese  maker  was  located  at  each  of  these  branch  eatabUshmenta.  As 
each  of  these  branches  must  have  its  own  foreman  and  cook,  as  well  as 
its  own  gang  of  milkers,  it  was  soon  seen  that  a  system  of  tenantry 
would  both  relieve  the  owner  and  inspire  the  foreman  to  watchfulness 
and  zeal.  It  would  also  be  economical  to  have  the  foreman's  wife  for 
cook.  The  result  was  that  a  lease  price  was  put  upon  the  branch  at  so 
much  per  cow  furnished  by  the  owner,  the  lessee  to  fiimish  his  own 
labor,  force,  and  utensils,  and  to  raise  an  agreed  number  of  calves  each 
year  for  the  owner ;  the  owner  to  keep  up  the  number  of  good  cows  and 
to  fhmish  materials  for  necessary  fencing  and  buildings,  for  the  con- 
struction of  which  the  tenant  supplied  the  labor.  The  tenant  paid  a  cash 
rent;  conseqnentiy  the  produce  of  the  dairy  and  the  swine  yard  belonged 
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to  him,  and  there  was  no  divifiioQ  of  products  to  vorry  abont.  "While 
dairy  prices  were  good  this  arrangement  was  mntaally  satisfactory  to 
owner  and  lessee,  and  with  a  good  large  herd  of  cows  the  latter  was 
able  to  secnre  an  income  which  enabled  him  to  hire  all  the  labor  oecee- 
sary  to  maintain  his  family  in  good  style  and  have  a  comfortable  bank 
acconnt,  which  allowed  the  purchase  of  good  appliances,  etc.  In  this 
way  the  system  of  large  single  dairies  came  abont  in  California.  Some 
tenants  handled  as  many  as  300  cows  and  manoEactored  ae  much  milk  as 
the  smaller  cooperatiTe  establishments  at  the  East  received  from  their 
patrons.  The  lease  rate  per  cow  natoxally  declined  with  the  coming  of 
lower  valaes  for  dairy  produce  ftom  the  old  range  of  $25  to  t30  to  the 
present  rate  of  (16  to  (20.  The  tenante'  net  income  declined  even  more 
notably.  The  result  has  been  that  many  American  tenants  have  saved 
themselves  by  introducing  creamery  outfits,  while  others  gave  way  to 
Europeans,  who  could  live  on  narrower  margins  and  were  able  to  secure 
labor  of  their  own  nationality  for  less  than  the  former  tenants  paid. 
Some  of  these  European  dairymen  are  very  bright  and  enterprising 
men,  and  now  figure  as  large  dairy  proprietors  and  leaders  in  the  com- 
mercial as  well  as  the  producing  branches  of  the  industry;  others  are 
very  ignorant  and  too  often  aqnalid,  and  form  a  decided  barrier  to  loc^ 
dairy  progress. 

Although  large  dairy  holdings  still  prevail  in  the  older  regione,  there 
has  been,  during  the  last  twenty  years,  great  increase  in  the  number  of 
small  dairy  farms,  and  this  Las  been  due  in  part  to  the  subdivision  and 
sale  of  the  old  holdings  and  in  part  to  the  advaace  of  the  interest  into 
newer  parts  of  the  State.  The  present  range  of  herd  nombers  of  cream- 
ery patrons  in  several  ooautiee  is  as  follows : 


county. 

Si 

OAPAOITY  OF  OAUPORNIA.  DAIKT  LAKDS. 

The  number  of  acres  required  for  the  keeping  of  a  cow  in  California 
is  determined  by  local  conditions  of  soil  and  climate.  There  are  cases 
in  which  1  acre  to  the  cow  can  be  cited,  and  others  in  which  2  and  ev«i 
8  acres  are  allotted  to  the  cow  in  estimating  the  capacity  of  pasturage. 
Beyond  this  there  are  pastures  so  scanty  that  the  growth  on  5  acres 
will  not  exceed  the  wants  of  a  siDgle  animal.  The  best  records  are 
made  in  the.  moist,  rich,  coast  valleys  of  Humboldt  County  and  on  the 
alfalfa  lands  in  the  irrigated  or  the  naturally  moist  sections  of  the  inte- 
rior valley.  Two  instances  are  given  by  correspondents  in  Eel  Biver 
Valley,  Humboldt  County,  viz:  Mr.  A.  Kansen,  of  Femdale,  keeps  35 
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cows  on  34  acres,  secores  an  average  yield  of  300  pounds  of  bntter 
and  bays  no  feed  vbatever.  The  cows  are  on  pasture  nine  months  <^ 
the  year,  and  for  the  other  three  they  are  fed  hay  and  roots,  all  grown 
on  the  31  acres.  J.  E.  Brown,  also  of  Ferndale,  keeps  36  cows  on  40 
acres,  his  average  yield  and  feeding  being  like  the  preceding.  These 
records  are  strictly  credible  when  one  knows  the  natnral  pastorage 
conditions  prevailing  and  the  favoring  climate.  The  cows  are  simply 
good  selected  grades  of  dairy  breeds.  The  average  in  the  dairy  sections 
ot  Hnmboldt  County,  that  is,  on  thebestof  the  valley  lands,  is  1^  acres 
to  a  cow. 

THE  DAIRY  BREEDS  IN  OAI.IFOBNU. 

Altbongh  all  the  leading  dairy  breeds  have  secnred  introdnction  to 
California,  only  three  have  made  a  wide  and  enduring  impression  on 
the  ordinary  run  of  dairy  cattle.  They  are,  both  in  historical  oider 
and  extent  of  in&uence,  as  follows:  The  Shorthorn,  the  Jers^,  and  the 
Holstein-Friesiao.  The  Ayrshire,  the  Devon,  the  Onemsey,  and  others 
only  show  their  impress  in  localities  adjacent  to  the  few  imported 
herds;  they  have  never  taken  widely.  Ou  the  other  hand,  one  can 
hardly  go  into  the  dairy  regions  anywhere  without  bt^ing  able  to  recog- 
nize the  marks  of  the  three  breeds  first  named.  The  Shorthorn  gave 
the  first  great  improvemeat  on  the  common  stock,  which  was,  as  already 
stated,  of  mixed  Mexican  and  American  origin.  The  breeding  of  dairy 
families  of  Shorthorns  has  continued  with  dae  enterprise  and  care,  and 
sires  of  such  parentage  have  always  been  in  request.  The  Jerseys 
next  seoored  wide  introdnction  on  the  basis  of  cream  and  bntter  points, 
and  the  Jersey  cross  became  very  popular  and  is  still  largely  used. 
Then  came  the  Holstein-Friesians,  with  their  great  milk  yield,  and 
many  dairymen,  who  desired  to  correct  the  tendency  to  decreased  size 
resalting  fW>m  the  Jersey  cross,  used  the  black-and  white  stock  to 
increase  size  and  capacity.  This  comment  fairly  represents  the  popu- 
lar conception  among  dairymen  of  the  relations  of  these  three  breeds. 
We  have,  of  course,  individuals  who  adhere  strongly  to  continuous  use 
of  sires  of  the  same  bree<l,  and  others  who  rely  upon  continaons  selec- 
tion fi:om  dairy  stock  of  uncertain  ancestry.  On  the  whole,  the  dairy 
stock  of  the  State  is  of  very  good  quality  and  capacity. 

DBT  PEED  AlfD  ITS  CHABAOTBRISTIOS. 

In  the  descriptions  of  the  dairy  regions  of  California  previously  given, 
there  are  references  to  the  different  lengths  of  the  natural  pasturage 
season  in  each.  Those  remarks  apply  to  the  natural  growth  of  succu- 
lent pasturage.  Besides  this,  there  is  in  California  what  is  locally  known 
as  "dry  feed,"  which  is  quite  an  important  factor  in  all  branches  of  our 
live-stock  husbandry.  This  dry  feed  is  simply  the  growth  of  grasses 
and  clovers  which  have  naturally  matured  by  the  advancing  drought  of 
the  summer  season,  and  constitute,  therefore,  an  unmown  hay  on  which 
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the  animalB  sabsist.  It  will  ocoar  to  the  distant  reader  that  it  ▼onld 
be  better  to  cat  and  stack  this  hay  Then  it  is  in  its  best  condition  than 
to  allov  it  to  desiccate  in  the  snn  and  vind.  Of  conrse,  when  each 
irild  growth  is  in  eoitable  quantity  on  lands  convenieDt  to  ntow,  this 
coarse  is  often  taken  nowadays,  bat  the  growth  on  hillsides  or  in  can 
yoDS  and  the  aftermath  of  low-growing  grasses  and  clovers  would  cost 
more  than  it  wonld  yield  in  the  mowing,  and  much  of  it,  like  the  rich 
seed  pods  of  the  bur  clover  {Medieago  denticulata)  and  other  short 
growth  of  leaf  and  seed,  conld  not  be  secored  by  any  machinery  except 
the  oral  outfit  of  the  grazing  animal.  Besides  this,  dried  herbage  is 
richer  In  nutritive  materials  than  a  stranger  might  think,  because  its 
maturity  is  forced  upon  it  by  the  heat  and  drought,  and  it  retains  such 
richness  in  Its  dried  fibers  that  it  is  not  at  all  to  be  compared  with  the 
dead  grasses  of  hnmid«limat«s.  The  most  obvious  demonstration  of  this 
&ct  is  the  sight  of  cattle,  sleek  and  fat,  on  brown  fields,  apparently,  too, 
as  bare  as  they  are  brown,  gaining  floll  nonrishmetit  ftom  Qie  rubbish- 
like  seeds  and  dry  herbage  spread  over  the  sun-baked  soiL 

PABTDBAGE  SBASOKS  IN  OALIPOItnU. 

Speaking  generally,  the  growth  of  grass  in  all  parts  of  Oalifomia, 
except  the  mountain  region,  begins  with  the  £Edl  rains.  These  rains 
come  irom  the  north  and  occor  first  in  the  upper  coast  region  and  then 
in  the  northern  half  of  the  interior  valley  region.  The  mean  date  for 
this  opening  of  the  growing  season  in  northern  California  is  October  8. 
Later  the  lower  coast  region  is  reached,  and  after  that  the  southern 
half  of  the  interior  valley  region,  the  mean  date  being  November  1 
for  the  southern  half  of  the  State.  The  ideal,  or  as  common  parlance 
goes,  the  "  good  year"  is  one  is  which  the  rains  occur  at  short  intervals, 
so  that  continuous  pasture  growth  is  maintained  after  the  naturally 
sown  seeds  are  once  germinated.  In  such  a  year  the  cattle  are  wtiding 
knee-deep  in  succulent  vegetation  from  January  nntil  May.  The  land- 
scape is  carpeted  with  the  varied  hues  of  wild  flowers,  the  cattle  are 
sleek,  and  the  flow  of  milk  is  forced  by  agreeable  temperatures  and  a 
wealth  of  juicy  forage.  Except  on  pastures  heavily  overstocked  there 
comes  after  the  rains  are  over  a  good  amount  of  dry  feed,  already 
described,  and  the  scattering  of  enough  seed  to  insure  a  good  start  of 
plants  at  the  coming  of  the  following  fall  rains. 

This  is  the  "  good  year"  daring  which  the  stock  find  abundant  feed 
in  the  field  for  the  foil  twelve  months,  and  it  is  this  good  year  which  is 
to  be  credited  with  both  the  fullness  and  the  lack  in  California  dairy- 
ing. The  good  year  does  not  always  come,  and  the  modifications  of  it 
are  sometimes  trying.  The  rains,  which  sometimes  come  too  early,  may 
be  followed  by  two  months  of  drought;  they  have  given  moisture 
enough  to  spoil  the  dry  feed  and  to  start  the  seeds  of  the  new  growth 
which  the  drought  destroys.  This  time  the  fields  are  really  bare  and 
yield  no  forage,  and  the  dairyman  having  learned  to  tnist  in  a  good 
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year,  has  tx>  risk  this  year's  profit  by  bnying  fyed  vbich  tie  ongbt  to 
have  grown,  and  would  have  grown  if  be  had  not  iodcdged  the  illasion 
that  he  would  not  need  it.  In  his  dairy  economy  he  has  planned  to 
have  his  milk  flow  come  with  the  new  grass,  aud  his  cows  shrink 
because,  instead  of  ftill  pasturage,  they  are  given  a  scant  ration  of  hay, 
which  is  doled  out  because  the  backwardness  of  the  pastures  has 
induced  an  unusual  demand  and  a  cousequent  advance  in  the  price 
of  bay. 

Again,  perhaps  the  season  may  depart  fVom  the  ideal  because  of 
excessive  rains  and  cold,  driving  storms  in  which  his  cattle  snffer  Dom 
exposure  for  lack  of  shelter,  which  the  counting  on  a  good  year  has 
convinced  him  was  unnecessary.  Again,  there  may  be  a  departure  in 
the  sbape  of  nnosual  succession  of  frosts  and  possibly  a  snow  dnrry, 
and  then  the  cattle  soffer  both  from  scant  growth  of  herbage  and  lack 
of  shelter.  It  is  becanse  of  tbia  too  great  trust  iu  California  skies  and 
winter  fields  that  the  old  style  of  open-air  dairying  is  often  disappoint- 
ing. It  is  a  mark  of  the  present  progreBsive  dairying  to  provide  extra 
feed  and  shelter  and  good  dairy  buildings  generally,  becanse  they  are 
a  surety  against  loss,  although  they  may  not  always  be  required. 

THE  HILEINO  SEASON  AND  WINTER  FEED. 

These  statements  are  necessary  to  an  understanding  of  the  length  of 
onr  pasturage  season  and  the  vicissitudes  which  attend  it.  The  length 
of  the  milking  season  will  average  aboat  nine  months;  in  many  of  the 
better  herds  it  is  ten  months,  and  that  is  about  the  period  which  la 
aimed  at  by  others  who  do  not  quite  attmn  it.  On  the  other  hand,  in 
some  of  the  remote  counties,  the  cows  divide  their  time  about  equally 
between  resting  and  milking.  In  such  cases  the  cows  have  to  "rustle" 
for  feed  and  shelter  daring  the  winter,  and  are  milked  only  during  the 
grass  season  of  the  higher  altitudes. 

In  all  except  the  mountain  region  the  length  of  the  pasturage  season 
is  about  nine  months  j  and  though  usually  the  cattle  are  kept  afield  the 
whole  twelve  months,  for  about  three  months  they  are  given  some  supple- 
mentary feed.  In  dairies  adjacent  to  San  Francisco  and  Los  Angeles, 
and  here  and  there  elsewhere,  there  are  dairymen  who  find  it  profitable 
to  follow  modern  methods  in  using  rations  of  various  purchased  feed- 
stuffs  in  connection  with  hay  and  pasturage,  but  over  tbe  greater 
partof  our  dairy  area  the  cows  have  only  what  the  ranch  produces.  In 
the  ^£al&  districts  they  have  alfalfa  pasturage  in  summer  and  alfalfa 
hay  in  winter,  for  this  plant  does  not  make  a  good  winter  growth,  though 
in  the  same  regions  there  is  often  a  growth  of  salt  grass,  which  adds 
succulence  to  their  hay  ration.  In  the  coast  regions,  where  alfalfa 
does  not  find  tbe  heat  it  desires,  dependence  is  placed  upon  hay  of 
the  wild,  winter  growths,  or  of  barley  or  wbeat  cut  before  ripening.  In 
Hnmboldt  and  Del  Norte  counties,  as  well  as  along  tbe  moist  river 
lands  of  the  central  part  of  the  State,  there  is  a  growth  of  the  commou 
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red  clover  {TrifoUum  repent),  which  Tields  a  heavy  cat  of  hay;  but 
thia  plant  dialikes  the  drongbt  of  other  parts  of  the  State.  Nearly 
everywhere,  on  the  moister  or  irrigated  lands,  very  heavy  crops  of 
roots  and  marrowfiat  eqnaslies  are  grown  in  the  snmmer  for  late  fall 
and  winter  feeding,  and  the  climate  is  such  that  these  prodacta  need 
no  storage,  bat  are  fed  right  from  the  field  whenever  they  are  needed. 

STTGCULBNT  POOD  DlTRmO  THE  SUHMEB  DBOUOHT. 

It  has  been  shown  above  that  in  our  best  years  very  little  winter 
feeding  is  necessary,  and  even  then  only  for  a  short  period.  The  time 
when  extra  feeding  is  most  desirable  to  maintain  the  dow  of  milk  is  in 
the  late  snmmer  and  fall.  '  3ome  dairymen  plan  to  have  this  their  closed 
season,  and  with  the  cows  coming  in  fresh  in  the  fall,  abont  the  time 
when  the  new  grass  should  pat  in  its  appearance,  they  practice  winter 
dairying  with  fresh  pasturage,  which  would  seem  to  be  a  very  natural 
arrangement  for  this  climate.  But  even  with  this  arraDgement,  or 
without  it,  it  is  exceedingly  desirable  to  maintain  the  flow  as  late  into 
the  snmmer  or  fall  as  it  can  be  profitably  done.  This  is  the  season  ol 
"dry  feed,"  previously  mentioned,  and  even  if  sach  feed  be  abundant 
and  rich,  as  described  already,  its  lack  of  sncculence  checks  the  milk 
dow,  and  it  gives  the  product  something  of  the  character  of  the  East- 
ern winter  butter.  It  is  to  maintain  the  character  of  grass  products, 
as  well  as  to  increase  the  quantity  of  them,  that  much  effort  is  made 
in  those  sections  where  the  pastures  dry  up  early.  Available  moist 
land  is  made  to  grow  fodder  corn  or  sorghum,  which  does  vastly  better 
in  the  hot,  dry  air  of  the  interior  than  roots  and  squashes  and  other 
crops  which  famish  succulence  in  a  time  of  drought.  It  is  for  thia  part 
of  the  year,  and  not  for  winter,  that  the  silo  is  now  being  ased  by  some 
dairymen,  both  fforth  and  South,  and  it  is  probable  that  it  will  be  used 
more  generally  in  the  future  than  it  has  been  in  the  past.  To  preserve 
for  autumn  the  sncculence  of  spring  growth  seems  to  be  its  chief  ftinc- 
tion  in  California.  At  this  time  of  the  year,  too,  there  is  now  becoming 
available  considerable  quantities  of  pulp  fix>m  the  sugar-beet  Victories, 
and  this  is  also  being  siloed  for  winter  use  when  necessary, 

THE  BEST  DROUaHT-EBSrSTniQ-  PORAOB  PLANTS. 

For  the  improvement  of  California  pastures  it  has  long  been  seen 
that  drought-resisting  grasses  and  forage  plants  are  very  desirable. 
The  great  mass  of  the  natural  growth,  and  the  chief  of  the  introduced 
plants  which  found  their  way  in  at  some  remote  period,  are  annuals. 
As  soon  as  overstocking  reaches  the  prevention  of  self-seeding,  the 
pastures  decline.  For  years  the  cry  has  been  for  perennial  plants 
which  would  hold  life  iu  the  root,  and  continual  effort  has  been  made 
in  this  direction  by  the  California  Bxperiment  Station  and  by  enter- 
prising individuala,    Our  greatest  acquisition  has  unquestionably  been 
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al&lfa,  bnt  al&Ifo  does  not  endnre  hard,  dry  soil;  it  requires  depth 
aod  permeability  and  moisture  witbia  reacb  of  its  roots,  and  beat 
greater  than  Bome  of  oar  coast  regionB  afford,  to  do  its  best.  Of  all 
the  introductions  of  the  last  quarter  ot  a  centnry  the  best  can  be 
qoickly  named.  They  are  perennial  rye  grass,  especially  firom  seed 
vhich  comes  to  ns  after  acclimation  in  Anstralia,  and  is  locally  known 
as  "  Australian  rye  grass;"  orchard  grass;  meadow  soft  grass  {Soleua 
lanatus),  locally  called  "mesqnite;"  Texas  bine  grass  (Poa  aracStnifera); 
tall  oat  grass  {Arrhenatherum  avejMceum) ;  Schrader's  brome  grass  {Bro- 
mu8  unioloides),  and  Hungarian  brome  grass  {Bromiu  inermit).  These 
grasses  make  a  good  winter  growth,  and  being  once  well-established 
maintain  life  in  the  root  through  the  dry  season,  not  only  famishing 
moderately  snccnlent  forage  during  the  dry  season,  bnt  starting  into 
actire  growth  with  the  first  fall  rains.  They  will  not  do  this  in  our 
very  driest  lands,  bat  they  will  hold  on  in  regions  fit  for  dairying. 
They  are  coarse  grasses  compared  with  the  choice  summer  grasses  of 
hnmid  regions,  bat,  under  the  circamstances,  they  serve  a  very  good 
purpose. 

It  is  the  spontaneons  growth  during  our  rainy  season  which  ahooJd 
be  compared  with  the  summer  growth  of  humid  regions.  This  growth 
includes  a  large  numtter  of  native  species  of  grasses  and  cloyers,  differ- 
eat  groaps  of  species  prevailing  in  the  different  parts  of  the  State. 
Two  foreign  plants  introduced  in  remote  times  also  notably  contribute 
to  ODT  winter  pasture.  They  are  the  bur  clover  (Medieago  dentvmlata), 
already  mentioned,  and  alfilerilla  [Erodium  cicutarium).  They  cover 
the  ground  with  a  mat  of  the  most  tender  herbage  after  the  earliest 
&11  rains,  and  respond  with  freedom  of  growth  proportionate  to  the 
abundance  of  the  winter  rains,  often  yielding  a  good  cut  of  hay  In  some 
parts  of  the  State. 

WINTKB  SHELTER  IN  OALIPOBirU. 

Borne  hints  of  the  winter  care  of  oar  dairy  stock  have  already  been 
given  in  connection  with  the  discussion  of  pasture.  It  should,  how- 
ever, be  plainly  stated  that  onr  winter  or  rainy  season  climate  is  so 
mild  that  it  is  possible  to  conduct  a  dairy  without  any  shelter  what- 
ever for  the  cattle,  and  probably  three-fourths  of  our  cows  have  none. 
They  pass  the  days  and  nights  on  the  pasture  ranges  and  are  gathered 
into  paddocks  or  "corrals"  twice  a  day  for  milking.  While  it  is  possi- 
ble to  do  this  it  is  clearly  not  desirable,  and  though  it  saves  the  cost  of 
sheds  or  barns,  it  is  evident  from  the  experience  of  those  who  follow  a 
better  system  that  the  increased  yield  and  better  quality  of  product 
from  cows  which  have  shelter,  when  shelter  is  desirable,  more  than  pay 
good  interest  upon  the  investmentrequired  tq  provide  buildings.  Cows 
which  are  compelled  to  stand  through  chilly  and  sometimes  protracted 
storms  can  not  do  their  full  duty  at  the  pail.  Food  has  to  go  to  main- 
tain living  temperatures  in  the  body  daring  such  stress  of  weather. 
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Althoagh  oar  winter  temperataro,  in  all  except  the  moimtain  regioD, 
larely  teiia  below  freezing,  the  drenchiug  of  cold  rainH  is  still  a  severe 
tax  upon  animal  endurance.  Besides,  milking  in  the  open  air  during 
8Qch  storms  is  bad  for  the  cows,  bad  for  the  milkers,  and  especially  bad 
for  tlie  milk.  Milking  in  the  rain  carries  mnch  of  the  hide- wash  into 
the  paU,  and  where  title  corral  is  floored  with  soft  mad  and  manure  so 
that  the  adder  is  befooled,  it  is  next  to  impossible  to  get  clean  milk. 
California  dairying  is  often  condemned  for  snch  practice,  and  it  should 
be,  bnt  in  current  comment  the  occurrence  of  the  evil  is  often  exagger- 
ated. The  contamination  of  the  milk  by  corral  dnst  in  the  summer  is 
also  a  constant  danger.  It  requires  the  greatest  effort  to  avoid  fllth  in 
open-air  dairying.  To  accomplish  this  and  for  the  benefit  of  the  cows, 
and  the  comfort  of  the  milkers,  there  has  been  a  notable  increase  dar- 
ing the  last  few  years  in  the  number  of  bams  and  sbeds  on  oar  dairy 
forms,  and  some  adopt  the  practice  of  always  milking  nnder  cover  and 
of  retaining  the  cows  in  the  stanchions  during  heavy  storms,  and  at 
least  one  establishment,  that  of  D.  D.  Wilder,  of  Santa  Craz,  not  only 
has  fine  cow  bams,  bnt  lights  them  and  the  adjacent  corrals  with  elec- 
tric lights.  The  conclusions  of  the  most  thoughtful  dairymen  on  this 
subject  are  outlined  well  by  Mr.  James  Boyce,  manager  of  the  Dia- 
mond Springs  Creamery,  Humboldt  County,  in  these  words: 

Co-WB  are  stkbled  at  night  ftboat  tlilrt;-fiTe  to  fort;  oights  io  the  yekt  aod  fed 
liajr  and  roots.  la  »oine  looftlitieB  no  buna  are  nwd;  cows  are  milked  In  open  cor- 
TftlB,  And  onljr  get  the  grass  that  growa.  Bot  cows  do  better  wlien  aheltned  from 
the  rain  and  fed  in  wami  baros  dnriug  the  rainy  saaaon  of  eaoh  yeac. 

The  importance  of  this  matter  is  of  course  greater  in  regions  of 
heavy  and  protracted  raiu  storms  and  tenacious  soils.  In  parts  of  the 
Btate  where  there  is  a  light  rainfall  aod  sandy  soils,  the  open-air  sys- 
tem is  less  objectionable,  but  even  in  such  places  there  are  those  who 
believe  in  good  buildings  and  generous  feeding  in  addition  to  pastur- 
age. In  the  mountain  region  good  dairy  barns  and  ample  winter  food 
are  provided  as  the  wintry  conditions  require  them. 

WATEBINO  DAIRY  STOCK. 

The  water  supply  has  been  suggested  in  the  foregoing  descriptions  of 
the  dairy  regions.  Wherever  perennial  flowing  streams  exist  they  are 
fully  drawn  upon.  Over  a  mach  greater  area  of  the  State,  however, 
dependence  is  placed  upon  wells  and  windmills  or  upon  flowing  artesian 
wells,  and  in  some  casea  upon  water  ttom  irrigation  ditches.  This 
water  is  always  of  moderate  temperature  and  no  special  methods  of 
watering  stock  are  employed. 

MONTHS  OF  OBEATEST  PEODTICTION  AND  THE  YIELD  FEB  COW. 

The  months  of  greatest  milk  production  in  the  southern  half  of  the 
State,  and  in  the  interior,  both  north  and  south,  are  April  and  Hay. 
In  the  coast  region  north  of  San  Francisco,  owing  to  the  later  seaaoo 
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of  Kreen  grass,  the  ivo  best  inontha  are  May  and  Jane.  But  all  the 
montbs  fi^m  March  to  July,  iuclnsive,  give  a  good  milk  yield,  and  by 
due  effort  for  feed  and  seasonable  calving  the  dairy  is  ran  at  consider- 
able capacity  the  whole  year.  Except  in  the  moantain  region,  many 
flreameries  are  operated  the  whole  twf  Ive  months. 

The  estimates  of  a  satis&ctory  yearly  prodact  for  an  average  cow, 
fiimished  by  a  large  nnmber  of  dairymen,  vary  widely.  One  corre- 
spondent places  it  as  low  as  160  poands  of  butter  and  several  cite  300 
pounds.  From  200  to  250  poands  of  hotter  in  a  year  is  the  range  men- 
tioned by  most  correspondents.  Thongh  there  are  bands  of  30  to  80 
cows  reported  from  Hnmboldt  Ooanty  as  ranging  Irom  275  to  326 
ponnds  of  batter  yearly,  it  is  plain  that  each  dairies  are  above  the 
average,  both  in  breeding  and  selection,  or  in  feeding,  or  in  both. 

KUMBEE   OF   OEBAMEBIEa  IN  OALIFOBNIA. 

It  is  exceedingly  difficult  to  state  exactly  the  nnmber  of  the  mana- 
fEMtnriog  establishments  which  should  be  called  creameries  or  butter 
&ctorieB  in  distinction  from  private  dairies.  This  is  dae  to  the  system 
of  large  dairy  proprietorship  in  this  State  to  which  allnsion  has  already 
been  made.  If  we  should  call  that  alone  a  creamery  which  handles  the 
milk  of  several  producers,  we  should  give  creamery  honors  to  some 
establishments  which  are  smaller  in  cost  and  in  prodnetion  and  less 
thoronghly  equipped  than  other  establishments  which  handle  the  milk 
of  a  single  owner  or  renter  of  cows.  As  a  matter  of  fact,  the  term 
"creamery"  has  often  come,  in  this  State  at  least,  to  signify  any  concern, 
however  owned  or  managed,  which  is  eqaipped  with  power,  centrifdgal 
separators,  and  the  other  concomitants  of  modern  dairy  practice. 

As  prices  for  dairy  produce  have  declined  to  a  level  very  near  the 
actual  cost  of  production,  even  by  means  of  the  best  appliances  and 
the  most  economical  processes,  there  has  been  during  the  last  few  years 
a  very  general  disposition  to  follow  creamery  practices  as  the  only 
means  of  survival.  The  result  has  been  a  remodeling  of  the  large  pri- 
vate dairies  as  well  as  the  organization  of  cooperative  creameries.  The 
largest  and  most  successful  creameries  are  situated  in  the  coast  regions 
both  north  and  sonth  of  San  Francisco.  Occasionally  one  of  these 
has  proved  illy  placed  or  badly  planned  and  defectively  furnished,  for 
dishonest  and  8li|>shod  work  in  dairy  building  and  equipment  have 
been  experienced  here  as  elsewhere.  We  have  also  suffered  to  some 
extent  from  the  netarious  efforts  of  the  creamery  "boomer,"  or  pro- 
moter, and  creameries  have  been  constructed  where  there  are  no  cows. 
Of  these  the  buildings  have  been  put  to  other  uses  and  the  machinery 
set  aside  or  sold  at  a  sacrifice. 

By  the  closest  computation  that  can  be  made,  the  nnmber  of  estab- 
lishments which  are  operating  upon  the  creamery  plan  in  California 
in  1896  is  300.  Of , these,  100  are  creameries,  receiving  the  milk  from 
a  number  of  patrons,  and  200  are  private  dairies  with  power  separators 
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and  other  creumery  adJQDcta.  Tbeae  "private  creameries"  average 
about  150  cows  each,  with  some  of  them  having  aa  high  as  400  covh. 
The  cooperative  creameries  range  in  cows  from  2S0  to  4,000,  with  an 
average  of  600  cowa  Of  these  establishmeDts  about  one-half  are 
proprietary  and  the  other  half  aboat  eqnally  divided  between  Joint- 
stock  and  cooperative.  All  sorts  of  opinions  are  given  by  correspond- 
ents as  to  the  comparative  advantages  of  the  different  kinds  of  owner- 
sbip.  The  joint-stock  plan,  if  most  of  the  stock  is  owned  by  the  Curmers 
of  the  neighborhood,  seems  to  be  most  generally  approved. 

WIDE  USE  OF  OENTBIFnOAL  SEPA£ATOBB. 

All  the  creameries  of  California  are  coudncted  npon  the  separator 
plan.  As  previoosly  stated  in  connection  with  the  description  of  the 
dairy  regions,  the  absence  of  natural  ice  and  cool  water  in  all  save  the 
moantain  region  renders  all  deep-setting  devices  impracticable,  though 
refrigerating  machines  are  being  introduced  for  creamery  use.  The 
only  issue  then  ia  that  between  the  separator  and  the  shallow  pan,  and 
the  separator  is  the  sine  qua  aon  in  our  creameries  and  is  rapidly 
pnshiiig  out  the  pans  in  the  smaller  dairies  as  well.  All  the  promi- 
nent patterns  of  separators  are  in  use.  The  largest  creamery  in 
California  is  the  establishment  of  the  Guadalupe  Creamery  Com- 
pany {cooperative),  located  at  Gnadalape,  on  the  coast,  in  the  nortb- 
west  corner  of  Santa  Barbara  County.  It  has  capacity  for  the  milk 
of  nearly  4,000  cows,  and  is  in  a  region  of  very  large  dairy  hold- 
ings. It  has  one  skimming  station  and  nses  altogether  six  separators, 
mostly  of  the  Alpba  De  Laval  pattern,  and  bas  received  at  times 
60,000  pounds  of  milk  per  day.  A  very  good  representative  report  is 
that  famished  by  the  Diamond  Springs,  at  Swanger,  in  Humboldt 
OoQQty.  In  1895  it  received  milk  every  day  in  the  year,  recording  a 
total  of  6,523,000  pounds  of  milk,  from  which  there  were  made  263,000 
pounds  of  batter;  and  600  bogs,  of  from  100  to  200  pounds  weight 
each,  were  grown  apon  tbe  skim  milk.  This  creamery  paid  ont  to  41 
patrons  the  sum  of  950,000  during  the  year.  Tbe  largest  amount  of 
milk  received  in  a  single  day  was  40,000  pounds.  This  milk  was 
bandied  with  foar  separators.  Other  reports  are  as  follows:  Union 
Creamery,  San  Luis  Obispo  County,  20,000  pounds  per  day,  two  Alpha 
De  Laval  separators;  in  Eel  Biver  Yalley,  Hnmboldt  County,  five 
creameries  of  about  equal  size  nse  four  separators  each,  mostly  Alplia 
De  Laval;  Scott  Yalley  Creamery,  Siskiyou  County,  12,000  pounds,  two 
Sharpies  separators;  San  Bernardino  Creamery  Association,  10,000 
pounds  per  day,  one  Jumbo;  Norwalk,  Los  Angeles  County,  16,000 
pounds.  Alpha  De  Laval;  Westminster  Butter  and  Cheese  Company, 
Orange  County,  10,000  pounds  per  day  (including  two  skimming  sta- 
tions), one  Jumbo  at  creamery  and  one  Alpba  De  Laval  at  each  skim- 
ming station. 

The  Babcock  test  is  aJmost  uuiversally  adopted  as  a  basis  for  pay- 
ment for  milk. 


LKHGTH  OP  BBASON  JJTD   8UKDAT  WORK. 

As  already  stated,  almoBt  all  of  the  creameries  in  the  coaat  regions 
ran  continnooslf  throughout  the  year.  A  few  stop  daring  January 
and  Febmary.  As  for  Sunday  labor,  there  is  some  variatioQ  in  prac- 
tice, though  the  rule  in  the  larger  establishments  is  to  operate  on  Bun- 
days  just  the  same  as  on  other  days.  At  3au  BernardiDO  only  separa- 
tion is  done.  This  gives  the  patrons  the  skim  milk  for  feeding  and 
saves  the  housewives  the  care  of  the  milk  at  home.  In  some  other 
establishments  no  extra  cleaning  is  done  on  Sunday,  which  somewhat 
shortens  the  day  for  the  workmen. 

MILK  VALUES  IN  SIFFEBSHT  MONTHS. 

The  returns  made  to  patrons  for  milk,  and  the  months  duriog  which 
high  aud  low  values  rule,  can  best  be  showu  by  reference  to  reports 
received  &om  widely  distant  parts  of  the  State: 

The  San  Bernardino  Creamery  Association  reports  returns  per  100 
pounds  of  milk  during  1895,  as  follows;  January,  9U0;  February, 
91.05;  March, 90  cents;  April,  75  cents;  May, 70  cents;  Jnne,65cents; 
Jnly,  80  cents ;  Augost, 90  cents;  September,$I;  Oetober,91;  Novem- 
ber, 91;  December,  $1.05. 

W.  W.  Cocke,  proprietor  of  the  Star  Cheese  Factory,  Downey,  Los 
Angeles  County,  paid  for  milk,  on  a  basis  of  4  per  cent  butter  fat,  as 
follows:  January,  91.15;  February,  91-15;  March,  74  cents;  April,  74 
cents;  May,76cents;  Jnue,87 cents;  July, 87 cents;  Angust,95cent>B; 
September,  91;  October,  91.02;  November,  91-10;  December,  91-15. 

P.  A.  Baab,  proprietor  of  Bolsa  Creamery,  Orange  County,  reports 
payments  per  100  pounds  of  milk  as  follows:  January,  91.10;  Febru- 
ary, 90  cents;  March,  66  cents;  April,  50  cents;  May,  57  cents;  June, 
65  cents;  July,  80  cents;  August,  89  cents;  September  and  October, 
not  running;  November,  91.10;  December,  91.20. 

The  following  are  returns  in  cents  per  pound  of  butter  fat  for  three 
creameries  in  Humboldt  County  in  1895 : 
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Grizzly  Bluffs  Creamery,  Humboldt  County,  reports  the  average 
value  of  butter  fat  for  the  year  1805  at  18,69  cents  per  pound.  At  the 
Star  Creamery  in  Sacramento  County,  which  is  in  the  al&lfa  pasturage 
region,  the  total  milk  i-eceived  daring  the  year  1895  was  2,684,240 
pounds,  which  yielded  butter  at  the  average  rate  of  4.34  pounds  to 
the  100  pounds  of  milk,  and  returned  to  patrons  a  net  amount  of 
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#17,084.07,  or  93%  vents  per  100  poands  of  mflfc.  The  mwtnge  pnee  of 
batter  vae  18|  cents  per  poand,  the  average  freaght  and  eoamiasMHis  a 
little  lens  than  1  cent  per  ponod,  and  the  &ctory  charge  1  ccDts  per 
poaod.  This  creamery  had  the  adrantage  of  a  local  market  in  the 
Btate  capital,  which  in  adjacent  to  the  establishment. 

PKOPOBTIOK  OF   CBEAJSEKT  PATBOHB. 

The  creomeriM  have  nsnally  sncceeded  in  aecoring  the  patronage  oi 
nearly  all  the  dairy  farmers  except  in  localities  where  the  laige-holding 
dairy  system  has  broaght  creamery  oatfitB  into  individaal  estaUiflh- 
ments,  as  already  considered.  An  instance  of  this  is  in  the  Bodega 
district  of  Sononia  Coonty,  where  bnt  one-third  of  the  dairymen  pat- 
ronize the  creamery.  In  contrast  to  this  state  of  affairs,  in  the  leading 
valleys  of  Hamboldt  Connty  more  than  nine-tenths  of  the  dairymen 
carry  milk  to  these  establishments,  while  in  the  eoantj  aa  a  whole  nxoe 
than  one-half  take  this  coarse. 

DISTAHCB  OF  MILK  CASBIA.OB. 

The  distance  covered  In  carrying  milk  from  the  larm  to  the  creamery 
is  rejwrted  from  Knights  Landing,  in  Yolo  Connty,  where  the  distance 
is  iilaced  at  10  miles.  As  it  is  a  region  of  riverside  forms,  it  is  con- 
templatetl  to  convey  milk  by  a  nmall  steamer  on  the  Sacramento  River 
even  fVom  greater  distances.  The  longest  distances  reported  by  inland 
creameries  are  8  miles  in  Siskiyoa  County,  7  miles  in  San  Luis  Obispo 
and  Mendocino  counties,  and  6  miles  in  Tulare  and  San  Bernardino 
counties.  TJitaally  the  longest  hauls  reported  axe  S  miles  and  the 
average  from  1^  to  2j  miles. 

PABK  DAIBroa  IK  OiXIPOEHIA. 

The  farm  dairy,  as  it  is  understood  at  the  East,  is  very  rare  in  Cali- 
fornia. What  has  been  said  of  the  beginnings  of  dairy  work  in  this 
State  shows  that  it  did  not  spring  from  the  farm  house.  Except  at  a 
few  i>oiutH  in  the  early  mining  regious,  where  families  drove  their  cows 
across  ttie  plains  to  the  great  dairy  ranches  on  the  coast,  the  dairy 
wasman'M  work  from  milking  to  maiinfiicturiiig.  In  eariy  times  in  Cali- 
fornia womun  weru  t^io  raie  and  precious  to  send  into  cow  corrals  or 
churn  KlicdH.  PvoBrs  were  large  enough  to  allow  the  dairy  owner  to 
hire  all  the  men  lie  needed,  eveii  at  the  high  wages  then  current,  and, 
besides,  petticoats  were  tliinge  of  which  the  cows  of  that  day  were  in 
terror.  As  man  was  leiuler,  the  enteriirise  had  to  be  large — for  the 
Californian  of  that  day  hud  a  liorror  of  pothering  with  anything  small — 
and  rather  than  be  in  bondage  to  the  family  cow  he  would  buy  his  bat- 
ter and  go  without  milk.  While  this  condition  has  ^ways  prevailed 
in  this  State,  and  wbiU-  on  many  ranches  there  were  scores  of  horses 
and  not  a  single  cow,  there  has  always  been  some  form-honse  dairying, 
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and  with  the  increase  of  thrifty  fitfiners  milk  and  hatter  for  family  nse 
are  DOW  generaUy  provided,  except  in  settlements  of  small  ihiitfarmere 
whose  land  and  time  are  too  valuable  for  dairy  prodaction. 

Of  the  methods  prevailing  in  the  California  style  of  private  dairies 
before  the  introdnction  of  centriAigal  separators  it  is  not  necessary  to 
speak  at  length,  because  they  are  quickly  passing  away.  The  small  pan 
setting  of  milk  was  nniversal  nntil  the  introdaction  of  hand  separators, 
beeanse  the  absence  of  ice  and  cool  water,  except  in  the  mountains, 
made  all  deexHSetting  contrivances  impracticable.  Various  designs  for 
cooling  by  evaporating  water  from  sacking  or  other  fibrous  material 
sononnding  the  milk  receptacles  were  proposed,  but  never  widely  used, 
except  in  keeping  cream  taken  from  shallow  pans  to  await  chnmiog. 
Dairy  rooms  with  walls  of  poroas  terra-cotta  plates,  tbrongh  which 
water  might  ooze  from  an  outside  source  and  evaporate  from  the  inner 
surface,  have  been  projected,  but  never  existed  except  on  the  original 
drawings.  Ttgkt  doable-walled  and  doable-roofed  milk  houses,  closed 
daring  the  day  and  opened  at  night,  when  the  air  is  always  relatively 
cool  in  California,  are  the  sam  of  the  cooling  arrangements  employed 
except  in  some  of  the  more  geoeroasly  equipped  concerns  where  small 
freezing. machine  outfits  have  l>een  introduced. 

The  frequency  of  choming  in  these  private  dairies  depends  upon  the 
size  of  the  herd.  As  someone  of  alleged  skill  is  employed  as  butter 
maker,  it  is  aimed  to  have  milk  enough  to  chum  every  day;  but  in  the 
smaller  concerns  churning  is  done  at  different  intervals,  even  once  in 
four  days,  which  is  the  longest  time  mentioned  by  any  of  our  corre- 
spondents. In  the  dry  air  of  California  milk  keeps  in  good  condition, 
even  though  no  low  temperatnre  can  be  secured.  Dairy  butter  is  almost 
entirely  pat  into  rolls  and  sold  at  once.  If  packed  either  by  the  pro- 
ducer or  by  the  city  receiver  in  a  time  of  surplus  receipts,  the  rolls  are 
pat  down  in  casks  in  their  original  form,  packing  the  rolls  as  closely  as 
possible  witboat  spoiling  their  shape,  and  filling  the  cask  with  brin& 
This  is  known  locally  as  "pickled  roll,"  and  it  is  usually  sold,  jast  as  it 
comes  from  the  brine,  several  months  afterwards,  though  sometfmea  a 
sort  of  renovating  process  is  practiced  by  freshening  and  wrapping  the 
rolls  in  new  cloth,  but  this  revived  "fresh  roll"  seldom  deceives  any- 
body. More  recently  the  use  of  cold  storage  in  San  Francisco  has 
reduced  the  amount  of  pickling.  The  rnling  amount  of  salt  used  in 
California  batter,  both  creamery  and  dairy,  is  1  pound  of  salt  to  20 
pounds  of  butter,  although  individual  makers  report  1  pound  to  16. 
There  ia  a  little  difference  in  the  amount  ased  in  summer  and  winter, 
say  at  the  rate  of  one-eighth  of  an  ounce  to  the  pound  more  in  summer 
than  in  winter. 

The  creamery  and  farm-dairy  butters  are  sold  in  the  same  markets, 
and  the  product  by  the  modern  method  has  quite  an  appreciable  advan- 
tage in  price.  This  is  proving  a  potent  factor  in  the  transformation 
and  reeqnipmeut  of  ranch  dairies,  as  well  as  inducing  the  establishment 
of  cooperative  creameries. 
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THE  CALIFORNIA.  BITTTEB  BOIX. 

The  almost  aniTersal  fomi  given  to  the  CaUfoniia  butter  piodnct, 
botb  from  creameries  and  private  dairies,  is  the  2-poiiiid  ''roll"  or 
"sqoare."  The  first  is  a  cylinder,  the  second  a  parallelopipedon.  The 
original  form  was  the  cylinder  bearing  the  imprint  of  the  maker  on 
the  upper  end,  and  these  vere  originally  of  2  pounds  veight  and  were 
packed  in  flat  boxes  with  hinged  covers,  holding  60  rolls.  The  depth 
of  the  box  is  a  little  more  than  the  height  of  the  roll,  a  cloth  being  ' 
placed  over  the  ends  of  the  roUa  when  the  box  is  closed.  Each  roll  is 
wrapped  lu  maslin  or  bntter  parchment  paper.  As  porchasras  bought 
the  batter  at  so  mach  a  roll,  there  crept  into  the  trade  very  early  a 
practice  of  slightly  reducing  the  weight  of  the  roll,  so  that  the  retailer 
who  bought  the  butter  by  the  weight  of  the  box  would  have  more  rolls 
to  sell  by  the  roIL  The  first  retailer  who  conceived  this  bright  idea 
was  thus  enabled  to  undersell  his  competitors  on  the  price  per  roll,  and 
the  redaction  of  the  weight  was  at  first  so  slight  as  not  to  attract  atten- 
tion. But  the  departure  from  full  weight  set  a  vicious  example,  which 
was  soon  followed  and  exceeded  until  the  "2-pound"  roll  weighed  only 
If  pounds.  Betailers  would  not  buy*  full-weight  rolls  because  they 
could  not  meet  the  ruling  prices  for  a  roll,  and  the  producers  were 
obliged  to  reduce  the  contents  of  their  butter  molds  or  lose  in  the  price 
they  could  get  per  pound.  This  little  matter  of  the  size  of  a  roll 
has  been  a  constant  subject  of  discussion  for  the  last  twenty  years. 
Finally,  in  1893,  the  State  legislature  passed  a  law  entitled  an  act  to 
prevent  the  sale  of  short-weight  rolls  of  butter:  "Any  person  or  per- 
sons, firm  or  corporation,  who  offera  for  sale  roll  butter  not  of  fall 
weight  to  each  roll,  shall  be  guilty  of  a  misdemeanoT."  But  the  act 
does  not  define  a  legal  roll.  Ko  effort  has  been  made  to  enforce  this 
law,  but  there  has  been  a  growing  sentiment  in  favor  of  full-weight 
rolls.  The  California  Dairy  Association  has  resolved  in  favor  of  them, 
and  many  creameries  resolately  make  them,  bnt  it  is  probable  that  it 
will  be  some  time  before  the  "  short  roll "  will  wholly  pass  from  view. 

Since  the  introduction  of  creamery  practice  some  butter  has  been 
marketied  in  tubs,  but  probably  not  more  than  one-tenth  of  the  creunery 
product  takes  that  form. 

OALEFOENIA  FORMS  OF  OHEKSB, 

The  local  form  of  cheese  which  was  early  adopted  in  California 
because  of  its  portability  and  ease  of  cutting  was  what  is  known  as  a 
"flat."  The  fiat  has  about  the  same  diameter  and  half  the  height  of 
the  ordinary  Eastern  factory  size,  and  weighs  trom  25  to  30  pounds.  It 
bad  originally  the  local  peculiarity  of  having  the  color  in  the  bandage 
instead  of  in  the  cheese — a  white  cheese  in  an  orange-red  bandage. 
This  style  still  prevails,  but  "Young  America"  and  Eastern  factory 
styles  are  now  followed  to  some  extent,  and  the  use  of  color  in  the  curd 
instead  of  in  the  covering  is  now  the  rule  even  when  the  old  form  is 
followed.    There  has  been  some  disposition  te  introduce  the  Eastern 
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style  of  cheese  box,  but  as  tbe  boxing  has  to  be  brought  ic  the  shoob 
from  the  East,  the  nse  has  been  limited.  AlmoBt  all  the  common  forms 
of  cheese  origiDally  come  to  the  market  "naked"  or  in  packages  of 
three  cheeses  in  a  burlap  grain  sack,  and  they  are  delivered  by  the 
receivers  to  the  jobbers'  or  retailers'  wagons  in  San  Francisco  withont 
covering.  When  shipped  to  distant  coDsnming  points,  two  or  three 
cheeses  arti  cased  in  a  aqaare  box  made  so  as  to  fit  closely  and  the  eost 
of  casing  charged  up  to  the  cheese  producer.  This  burden  be  has 
always  protested  against,  especially  as  the  charge  for  casing  has  been 
thought  to  yield  the  commission  man  something  more  than  the  service 
actually  cost  him.  More  recently  a  well-made  box  or  case  has  come 
into  nse.  It  carries  several  flat  cheeses  and  is  returned  to  the  factory 
by  trausportatiou  companies  without  charge  when  empty. 

Almost  all  the  cheese  made  in  California  (except  that  made  occasion- 
ally in  creameries  during  low  butter  prices)  is  the  product  of  proprie- 
tary concerns,  and  probably  nine-tenths  of  it  is  l^m  milk  produced 
by  cowa  owned  or  leased  by  the  maker.  The  product  is  therefore 
almost  wholly  farm  or  ranch  cheese,  but  the  reader  will  understand 
that  many  of  these  farms  produce  as  much  milk  as  is  received  by  the 
smaller  Eastern  "factories"  and  manofocture  it  in  as  enlightened  a 
manner.  Farm  dairy  cheese,  as  the  term  is  used  iu  the  East,  is  hardly 
known  in  California,  In  country  stores,  however,  there  are  always 
adequate  snpplies  of  California  dairy  or  factory  cheese,  and  it  is  retailed 
at  all  prices  fiom  9  to  20  cents  per  pound,  according  to  qoality  or  dis- 
tance from  producing  points.  The  average  price  for  California  cheese 
at  retail  is  12}  cents  per  poond. 

Of  the  cheese  branch  of  California  dairying  it  may  be  said  that  it  has 
never  been  developed  as  the  natural  adaptations  of  the  State  suggest. 
The  prejudice  for  Eastern  cheese,  which  has  already  been  mentioned, 
is  a  serious  obstacle  and  prevents  the  local  producer  from  securing  even 
the  best  of  the  local  trade,  which  through  limited  population  ia  neces- 
sarily small.  There  ia  at  present  no  distant  market  which  invites 
supply.  The  lack  of  indacement  is  perhaps  to  be  cited  as  the  reason 
why  the  local  cheese  interest  has  never  developed  commensurately  with 
the  batter  interest.  And  yet  California  conditions  favor  the  cheese 
maker  in  a  notable  degree.  The  dry  air  rules  out  that  condition  of 
"mngginess"  which  gives  the  Eastern  factory  man  so  much  milk  which 
calls  for  the  use  of  high  acid  in  the  curd.  The  milk,  in  all  save  the  hot 
interior  at  least,  is  clean  and  good.  Some  makers  declare  that  in  an 
experience  of  years  they  have  never  seen  a  "floating  cord,"  and  one 
maker  reports  from  Humboldt  County  that  it  is  the  "easiest  place  to 
make  cheese"  he  ever  saw.  This  is  common  observation,  and  the  fact 
that  the  sweet-curd  process  is  widely  employed  is  also  very  significant. 

DAIRY  HABKETS  OF  OALIFOBNIA. 

San  Francisco,  with  thrice  the  population  and  more  than  thrice  the 
local  and  distributiug  trade  of  any  other  Oalifomia  city,  has  always 
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been  natarally  the  great  dairy  market  of  the  State.  There  is  in  fitct 
only  one  other  city  which  approaches  even  to  one-third  of  the  dimen- 
sions of  San  Francisco;  that  is  Los  Angeles,  and  she  has  only  recently 
arrived  at  this  estate.  The  growth  of  Los  Angeles,  and  aoatheni  Cali- 
fornia generally,  has,  however,  recently  created  a  diversion  of  a  part  of 
the  dairy  trade  southward,  for  the  consnmption  of  dairy  goods  in  sontfa- 
em  California  is  still  considerably  greater  than  the  increased  local 
prodoction.  Speaking  generally,  the  surplns  dairy  production  of  the 
northern  two-thirds  of  California  goes  to  San  Francisco  and  of  the 
sonthem  one-third  to  Los  Angeles.  Along  the  borders  of  this  division 
shipments  go  either  way,  as  the  demand  seems  to  warrant;  bat  aside 
from  this  general  movement,  San  Francisco  reships  large  quantities  to 
soathern  California,  and  sometimes  the  product  of  Nevada  creameries 
goes  direct  to  Los  Angeles  as  a. better  market  than  San  Francisco. 

The  receipts  of  batter  and  cheese  in  San  Francisco  daring  the  year 
1896,  as  compiled  by  the  Joamal  of  Commerce,  were  as  follows: 

Butter:  Pmmd*. 

Calironiia  luiiniifftotuTe 13,796,000 

Oregon 413,000 

Eastern 18^500 

Total U, 393,500 

Cheese: 

California  maDafaotnre 4,624,600 

OregoQ 132,400 

Eaatern 1,73^210 

Tot»l 6,495,170 

The  extension  of  the  creamery  interest  in  California  has  taken  from 
San  Francisco  somewhat  of  its  importance  as  a  distribnting  market  to 
the  towns  of  the  State,  because  creamery  managers  have  developed 
direct  trade  with  jobbers  and  retailers  iu  the  smaller  towns  as  far  as 
possible.  Formerly  there  were  large  supplies  sent  ^m  San  Francisco 
to  Portland  and  the  Puget  Sound  cities.  Becently  the  dairy  develop- 
ment of  Oregon  and  Washington,  and  the  enterprise  of  the  creamery 
interests  of  the  region  northwest  of  Chicago  to  ship  their  sarplns  west- 
ward by  the  Northern  Pacific,  have  very  much  reduced  California's 
sales  in  the  northern  regions  of  onr  coast  These  regions  are,  in  &ct, 
so  well  fitted  for  dairy  production  that  they  will  probably  soon  have  a 
considerable  surplus,  for  which  they  mast  seek  distant  markets. 

San  Francisco  enjoys  the  distinction  of  being  the  third  port  of  the 
tJnited  States  in  the  export  of  dairy  produce,  New  York  and  Bostm 
alone  exporting  larger  amounts;  bat  this  distinction  is  secaied  apon  a 
very  small  volume  of  trade.  The  total  valaation  of  the  batter  and 
cheese  exports  from  San  Francisco  in  1894  was  (118,630,  and  in  1895, 
$99,075.  Of  these  amounts  nearly  one-half  went  to  British  Columbia, 
aud  for  this  trade  in  the  future  California  mast  contend  with  the  devel- 
opment of  local  production  iu  the  Dominion  and  compete  with  the 
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coming  sorpluB  in  the  nearer  States  of  Oregon  and  Washington,  already 
alladed  to.  The  other  half  of  San  Fran<^8co's  exports  of  dairy  goods 
is  distributed  all  over  the  coantriefi  bordering  on  the  Pacific,  including  - 
the  Hawaiian  Islands,  the  Asiatic  countries,  the  islands  of  Oceaaica, 
Mexico,  and  Oentral  America — a  magnificent  geographical  area,  bat 
one  in  which  dairy  demand  is  confined  almost  entirely  to  the  small 
colonies  of  Europeans  located  at  points  of  commercial  importance. 
Oalifornians  have  indulged  in  some  speculations  as  to  the  possibility  of 
developing  dairy  trade  in  these  densely  populated  parts  of  the  world, 
especially  in  Japan,  and  the  same  intention  has  been  disclosed  by  the 
shippers  of  creamery  products  from  the  region  northwest  of  Chicago, 
bat  there  is  much  doubt  whether  these  Asiatic  people  will  change  fi-om 
their  long  established  food  supplies  much  faster  than  they  will  learn  to 
prodnce  for  themselves.  Shipments  of  dairy  cattle  have  been  frequently 
made  from  California  to  Japan  daring  the  last  ten  years,  and  their 
acqnisition  of  dairy  arts  may  be  expected. 

RA.8TWAKD  SHIPMENT  OF   OALIPOBNIA  BUTTBB. 

Some  moderately  encouraging  resnlta  have  been  attained  in  shipping 
fresh  California  butt^  to  the  regions  east  of  the  Bochy  Mountains  dur- 
ing the  closed  season  of  Eastern  dairies,  bat  the  growth  of  winter  dairy- 
ing at  the  East,  the  improvements  in  cold  storage,  and  the  improvement 
of  Eastern  winter-made  batter  by  the  use  of  succulent  silage  in  connec- 
tion with  the  old  style  of  wintering  on  dry  feed,  coupled  with  the  vast 
superiority  of  the  keeping  qnality  of  creamery  butter  over  the  old  firkin 
product,  tends  to  reduce  the  field  which  California  fr^sh  winter  butter 
migbthave  enjoyed  if  the  Eastern  product  had  not  thus  improved.  Still 
it  is  hoped  that  by  developing  the  creamery  system  here,  and  thus  ren- 
dering available  large  uniform  lots  of  butter  for  Eastern  shipments 
before  the  Eastern  grass  butter  comes  forward,  California  may  find  some 
outlet  eastward  at  favoring  times  of  the  year  for  an  amount  at  least 
equal  to  the  shipments  from  the  East  to  California  during  the  mouths 
when  our  output  is  small.  Either  this  must  come  or  some  very  notable 
increase  of  local  population,  by  the  development  of  mining  interests 
which  are  now  very  promising  or  by  other  local  indnstrial  advance- 
ment, is  necessary,  before  any  great  increase  of  the  present  dairy  pro- 
daction  of  California  will  bu  warranted.  Id  fact,  in  the  upper  Sao 
Joaquin  Valley,  with  no  large  towns  and  a  long  haul  by  rail  through  a 
hot  valley  to  reach  either  San  Francisco  or  Los  Angeles,  two  cheese 
factories  did  not  open  in  1896  beoanse  of  oversupply  in  local  markets. 
But  while  this  is  the  case,  there  is  still  a  steady  consumption  of  Eastern 
and  foreign  cheese  In  preference  to  California  cheese.  For  the  last  five 
years  this  supply  has  averaged  about  1,750,000  pounds  annually,  and 
this  continues,  although  California  producers  have  made  some  effort  to 
give  their  product  the  form  and  character  of  the  popular  Eastern  and 
Earopean  cheeses.     There  is  a  prejudice  among  ceriAin  classes  of 
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coDBomers  for  "imported"  goods  vhich  haDdicaps  local  pTodaoers  in 
their  efforts  to  piodace  similar  articlea.  This  is  in  part  inexplicable, 
and  in  part  doe  to  the  inheritance  of  a  bad  name  from  onr  earlier  years 
of  careless  dairying. 

DAIBT  OEaAKIZATION   AMD  PBOTEOTION. 

The  first  State  Afisooiation  of  Oallfomia  Dairymen  was  organised  in 
1876.  It  was  modeled  after  the  leading  associations  east  of  the  Bocky 
Mountains.  Several  interesting  conventions  were  held  in  San  Francisco, 
bat  the  dairy  public  did  not  manifest  the  interest  vhich  vas  expected 
aDd  the  effort  was  abandoned.  In  1882  the  indnstry  vas  menaced  by 
a  proposition  to  establish  an  oleomargarine  concern  in  San  Francisco, 
and  this  provocation  rallied  the  legitimate  producers  in  a  large  conven- 
tion held  in  December  of  that  year.  A  draft  of  an  enactment  against 
imitation  dairy  goods  was  agreed  open  and  it  vas  passed  by  the  Cali- 
fornia legislature  in  the  winter  of  1883.  It  was  a  good  law,  bat  it  offered 
no  reward  for  information  and  the  dairymen  relaxed  their  cooperative 
efforts  as  soon  m  the  law  was  safely  inscribed  apon  the  statute  book. 
There  was  then  no  machinery  to  promote  prosecntdon,  and  the  only  effect 
of  the  law  was  to  prevent  local  investment  in  oleomargarine  enterprises. 
Year  after  year,  however,  imitation  products  were  bronght  in  from  the 
East  and  freely  sold  in  defiance  of  the  law  without  prosecution.  Just 
as  soon  as  prices  showed  a  tendency  to  advance  with  the  lessened  dairy 
production  of  the  antumn,  great  quantitiea  of  the  spurious  goods  were 
shipped  overland  to  California,  to  the  great  distress  of  producers  of  the 
pure  article.  The  passage  of  the  United  States  law  led  to  delay  in  the 
hope  that  it  would  check  the  evil.  At  last,  in  1893,  it  was  evident  to 
dairymen  that  they  must  do  something  more  effective  than  they  had 
yet  accomplished  in  their  own  behalf,  and  a  new  association,  called  the 
California  Dairy  Association,  was  organized  in  the  fall  of  that  year, 
which  has  constantly  increased  in  membership  and  has  foil  promise  of 
permanence.  It  held  excellent  conventions  in  San  Francisco  in  189i 
and  1895,  and  during  the  present  year  has  held  monthly  meetings  at 
different  dairy  centers  in  addition  to  its  annnal  conventioD.  But  the 
cbiefachievement  of  the  association,  supported  by  the  dairy  interest  at 
large,  was  done  at  the  session  of  the  Gallfomla  legislature  of  1895  in 
the  enactment  of  a  new  dairy  protective  law  and  the  creation  of  a  State 
dairy  conunissioD  to  enforce  its  provisions.  The  law  providing  for  these 
two  resnlts  was  approved  March  9, 1896,  and  is  condensed  aa  follows: 

The  coloring  of  oleomftrgarine  oi  othet  imitation  prodnot  in  imiiatiou  of  bDtt«ror 
che«Be  mode  from  unodQlter&ted  milk  la  alisolately  prohibited.  And  the  poMSMion 
ot,  BBla  of,  or  offering  to  a  patron  for  aonanrnption,  anch  imitation  prodnot  when 
ooIoTod  to  imitate  the  gennine,  )■  a  misdemeanar. 

The  DM  of  the  wotda  "bntterlne,"  "dairy,"  "oroaniery,''  or  of  daiir  BTiaboIain 
conneetion  with  tha  sale  or  adTertisement  of  the  Imitation  prodnot  ie  abaolntely 
prohibited. 

In  flie  handling  of  the  imitation  prodnot,  the  mannfiwtarera,  ahipporfl,  carriers, 
wholeealera  and  retailera,  peddlera,  bakera,  hotel,  reataniant,  and  boarding'hoose 
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keepMB  mnHt  oomplj'  with  certain  ragnlatiotia  as  to  tho  Isbeling  of  the  pftakagee, 
the  BpeoifloBtlon  by  printed  statement  of  the  conteuta  and  the  proper  notification  of 
the  pDicbaser,  oonsamer,  or  patron. 

Other  proTisious  of  the  law  fnTalidate  a  oontiaot  made  in  violation  of  the  aot, 
prohibit  the  use  of  imitation  prodnots  In  charitable  inBlitations;  make  the  efface- 
ment  of  labels  and  marks  a  misdemeanoi ;  provide  iihat  is  evidence  of  intention  to 
violate  the  act ;  anthorize  the^tateDairfBnrean  to  make  use  of  the  search  warrant; 
require  the  district  attorney  to  proseoute  and  the  informer  to  recelTe  half  of  the 
fines;  and  establish  a  State  Dairy  Bnrean  for  theperlodof  twoyearsandwlthafnnd 
of  912,000  for  the  enforcement  of  the  act.  Violation  of  any  of  theproviBionaof  tlie 
act  is  a  misdemeanor,  and  a  first  offense  is  punishable  by  a  fine  of  not  less  than  950 
nor  more  than  $160  or  by  imprisonment  for  not  more  than  thirty  days;  and  snbse- 
qnent  ofifenses  are  pnnishable  by  a  fine  of  not  leu  than  $150  nor  more  than  9300  or 
by  Imprisonment  foi  tram  thirty  days  to  six  months,  or  by  both. 

In  compliance  witii  the  terms  of  this  law,  Messrs.  L.  Tomasini, 
Thomas  Flint,  sr.,  and  George  W.  Borbank  vere  appointed  to  constl- 
tnte  the  State  Dairy  Bnrean,  irhlch  began  on  May  1, 1895,  a  vigoroas 
pix>eecutaoD  of  the  law.  This  action  resulted  in  the  abandoDment  of  a 
projected  local  manufactory  of  oleomargarine,  and  vigilance  on  tiie  part 
of  the  burean  has  reduced  the  trade  in  imitation  products  made  else- 
where to  a  very  small  aggregate.  This  result,  coapled  with  the  low 
price  of  batter,  has  practically  fteed  California,  for  the  time  being,  at 
least,  from  competition  with  imitation  products  which  had  been  for 
years  very  grievous.  The  secretary  and  executive  officer  of  the  bnrean 
is  William  Tauderbilt,  and  the  offices  are  at  113  Davis  street,  San 
Francisco. 

la  addition  to  the  foregoing  official  organization  for  dairy  promotion 
and  protection,  are  the  following  voluntary  associations  for  the  purposes 
specified : 

Cajutornu.  Dairt  Assocutioit.— IneoTpotated  September  2, 1 893,  for  ednoationid 
and legislatiTe objects.  Directors;  Joeeph  Mailliard,  president,  San  Qeronimo;  A. 
P.  Martin,  first  Tice-preeident,  Petalnma;  William  N.  Rnss,  second  Tioe-preaident, 
Eoreka;  John  A.  Cole,  third  Tice-president,  San  Bernardino ;  F.  H.  Oreen,  tieasnier, 
San  Frauoiseo;  Samael  E.  Watson,  secretary,  fiau  Francisco;  W.  W.  Wynn,  Liver- 
more;  William  Kiles,  Los  Angeles;  R.  H.  Brown,  Pescadero;  H.  M.  Le  Baron,  Valley 
Ford;  P.  Tognazzini,  Cayncoa.  Meets  monthly  at  different  points  and  holds  annnal 
convention.    Reports  sent  on  application  to  Becretary,  113  Davis  street,  San  Francisco. 

Daibtmxn's  Uwion  of  Cauforiti a.— Incorporated  Angnst  17,  1891,  with  capital 
stock  of  ^60,000,  enbscribed  by  dairymen,  to  carry  on  a  general  commission  and 
produce  business.  Directors:  Warren  DntUm,  president;  O.  W.  Bnrbank,  vice- 
president;  E.  W.  Steele,  treasurer;  J.  R.  Denman,  secretary;  L.Tamaaiui,manager; 
Bunnel  Douati,  F.  Madonna,  P.  Tognazsini,  A.  Tognazzini,  M.  Bighetti,  S.  Cheda. 
Location  of  basiness,  113-119  Davis  street,  San  f^ncisco. 

Dairtmkh's  AseociA-noK  of  Sootbkrk  California.— Organized  in  July,  1894,  for 
edncatlonal  and  legislative  pnrposes.  Dicectors:  D.  Durkee,  Rincon ;  C.E.Mitchell, 
Clearwater;  W.  H.  Smith,  Norwalk;  F.  F.  Cogswell,  El  Monte,  and  O.  E.  Piatt,  Los 
Angeles.  Officers:  C.  H.  SeBsions,  president,  Los  Angeles;  George  H.  Peck,  vioe- 
president.  El  Monte;  R.  R.  Risdon,  secretary,  Los  Angeles.  Meets  quarterly,  on  the 
second  Saturday  of  January,  April,  July,  and  Octobco'. 


Digit  zed  by  Google 


D,j,ii.db,GoogIe 


Bulletin  No.  16,  <i)airy  No.  s.) 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

BUREAU  OF  ANIMAL  INDUSTRY. 


THE  CHEESE  INDUSTRY 


THE   STATE   OF   NEW  YORK. 


B.  TJ.  GILBERT, 

Spedal  Erpart  Age.tit,  Dairy  Diritiim. 


Under  the  dirMtion  of 

Dr.    D.    E.    SALMON, 

Chief  or  the  Surenu  of  Animnl  Industry. 


WASHINGTON: 

GOVERNMENT   PRINTING   OPPIOB. 
1896. 


Digit  zed  by  Google 


D,j,ii.db,GoogIe 


Bulletin  No.  15.  insirj- No.  <,|. 

U.  S.  DEPARTMENT  OF  AGRICULTURE. 

BUREAU  OF  ANIMAL  INDU.STRV, 


THE  CHEESE  INDUSTRY 


THE   STATE   OF  NEW   YOBK. 


B.  n.  CILDEKT, 

Sjiri-iiil  K-tptri  Agent,  llairy  IHrUien. 


Dr.    D.    E.    SALMON, 
Chi.'f  of  Iho  lliircdu  of  ^Viiiiiial  Iiuliii 


WASHINGTON: 

GOVEENMKNT   PHINTINU   OPPICB. 

189C. 


Lj.lzedbyGOOgIc 


D,j,ii.db,GoogIe 


LETTER  OF  TRANSMITTAL. 


(J.  8.  Dbpartmbmt  of  Aobiculttjrb, 

Bureau  of  Anlual  Industet, 
Wasltington,  D.  C,  October  17, 1896. 
8lB :  I  have  the  honor  to  transmit  herewith  a  report  upon  the  Oheese 
Indaatry  of  the  State  of  New  York,  prepared  under  the  superviision  of 
Henry  E.  Alvord,  chief  of  the  Dairy  Division,  by  Benjamin  D,  Gilbert, 
special  expert  agent  of  that  division:  Mr,  Gilbert  is  secretary  of  the 
New  York  State  Dairymen's  Association,  and  has  been  for  years 
secretary  of  the  TJtica  Board  of  Trade  and  dairy  editor  of  the  Utica 
Herald.  The  report  includes  a  chapter  describing  in  detail  the  most 
approved  method  of  making  full-cream  factory  cheese,  by  (1.  Merry, 
also  special  agent  of  the  Dairy  Division. 

It  is  respectfully  recommended  that  the  two  re^wrts  be  combined 
and  published  as  a  bulletin  of  this  Bureau. 

Very  resjiectfnlly,  D.  E,  Salmon, 

Chief  Bureau  of  Aniitml  Industry, 
Hon.  J.  Steblino  Mobtok, 

/Secretary. 
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THE  CHEESE  INDUSTRY  OF  THE  STATE  OF 
NEW  YORK. 


By  B.  D.  Gilbert, 

Serrelars  A'ctp  Fort  Slaia  Dairpntn's  As§ofiaticm. 

HIBTORT  OF  CHBESB  HAEINQ  IN  NHW  70RK  STATE.   - 
LOCALITIES  THEEB  FIRST   UKDEETAKBN. 

The  art  of  cheese  making  in  tliia  country  dates  back  a  hundred  years 
or  more  from  the  present  time,  but  the  science  of  cheese  making,  or  its 
manufacture  on  scientific  principles,  is  not  50  years  old,  and  is  far  from 
being  fnlly  nnderstood  in  this  year  of  grace  1896,  Thirty  years  ago 
Mr.  X,  A.  Willard,  who  was  then  the  chief  expositor  of  our  cheese 
indnatry  in  the  pnblic  journals  and  pamphlet  literature  of  the  day, 
stated  in  an  address  before  the  American  Dairymen's  Association  that 
he  remembered  to  have  seen  the  persons  who  first  began  cheese  dairy- 
ing in  Herkimer  County,  N.  T.,  and  to  have  eaten  of  the  product  of 
their  manufacture.  This  wonld  carry  cheese  making  in  Herkimer 
County  back  to  the  early  part  of  this  century;  bat  the  following  state- 
ment indicates  that  this  art  was  practiced  at  an  earlier  date  in  a  county 
farther  south.  In  a  volume  entitled  Memours  of  the  Board  of  Agricul- 
ture of  the  State  of  New  York  for  the  year  1826,  there  is  a  paper  on 
"The  manufacture  of  batter  and  cheese,"  by  S.  DeWitt,  of  Albany. 
In  it  he  says: 

When  I  first  came  to  Albbtiy  more  thbn  thirty  yettra  ago,  I  fonnd  a  Mr.  HtkIbod,  ftti 
Eogllsbmaii,  settled  us  u  farmer  near  Cherry  Valley,  celebrated  for  his  excellent 
cbeeae;  afterwards  a  Mr.  Tnmiicliff,  also  an  EDglishman,  on  the  SoBqnehanniib, 
equally  celebrated  in  the  Bame  way.  I  have  bad  cheese  from  both  which  would  not 
suffer  in  comparigoii  with  the  beat  from  England  of  the  same  age. 

This  takes  US  back  to  1795  or  1796,  and  locates  cheese  making  at 
that  time  in  what  is  now  Otsego  County.  It  gives  the  honor  of  begin- 
ning the  art  in  the  State  of  New  York  to  native-born  Englishmen,  and  ■ 
shifts  the  scene  ftom  Herkimer  County  to  Otsego  County. 

But  while  it  is  probably  true  that  Herkimer  was  not  the  pioneer 
county  In  making  cheese  in  this  State,  it  is  certainly  true  that  she  soon 
forged  ahead  of  all  other  districts,  and  maintained  her  leail  with  great 
preeminence  down  to  the  introduction  of  the  factory  system  in  1851. 
That  cheese  was  made  there  early  in  this  century  is  attested  by  a 
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Mr.  Osbom,  who  spoke  at  a  meeting  of  the  State  Agricaltnrat  Society 
in  1854.  He  related  how  Daniel  Day  came  from  [Jxbridge,  Mass.,  aboat 
the  year  1808,  and  settled  in  the  town  of  Newport,  "a  wild,  woody 
region,  and  a  bard  coantry  for  new  settlers."  Here  be  pnrchased  200 
acres  of  land  and  stocked  it  with  t«Q  or  twelve  cows  and  some  sheep. 
The  old  man  bad  formerly  been  connected  with  a  manufacturing  estab- 
lishment "down  Ea^t,"  and  twice  a  year  he  wonld  take  off  a  load  of 
wool,  batter,  and  cheese  and  bring  back  a  load  of  factory  goods  in 
exchange.  In  1813  Air,  Osbom's  father  purchased  the  Day  farm,  and 
continaed  to  carry  on  the  same  bnsiness.  His  description  shows  how 
crude  were  the  methods  in  vogue : 

Tbere  wae  the  cheese  preu,  a  simple  bench  8  or  10  feet  in  lengtli,  witb  a  Itsaoe  at 
one  end  for  the  lever,  and  guides  for  this  lever  at  the  other  end,  and  then  another 
leverovertbeMgnides  the  other  way  to  raise  the  weight  on  theendof  the  pry.  The 
cost  of  this  press  was  about  $1.  All  the  other  ntensils  of  the  dairj  were  about  after 
the  same  order.  There  was  a  oonstant  strife  between  the  chease  hoop  and  the  chum 
as  to  which  should  bave  the  lion's  share  of  the  cream.  Dnring  the  sumitjer  seaaon 
when  there  was  some  risk  in  making  butter,  much  of  the  cream  went  into  the  cheese, 
Mid  as  cold  weather  approaehed  it  was  pretty  evenl;  divided;  bnt  late  in  the  (all 
cheese  was  sometimes  made  of  the  pars  sky  hlne,  the  classical  name  of  which  was 
"  nhite  oak."  Whether  it  acquired  this  name  from  the  resemblance  of  its  color  to 
the  wood  or  ttom  its  tonghnassis  nncertain. 

So  it  seems  that  the  same  tactics  were  practiced  eighty  years  ago,  in 
the  infancy  of  the  business,  as  are  current  now,  and  probably  will  be 
as  long  &a  cheese  shall  be  made. 

It  is  a  cnriona  fact  that  some  of  the  earliest  things  published  in  this 
country  on  the  subject  of  cheese  making  were  descriptions  of  several 
varieties  of  cheese  made  on  the  Continent  of  Europe  which  have  never 
yet  been  produced  here  with  success.  In  the  same  memoirs  of  the 
State  board  of  agricuttnre  quoted  above,  bnt  in  tbe  volume  for  1823, 
there  is  a  description  of  a  Parmesan  cheese  dairy,  together  with  direc- 
tions for  making  Edam,  Swiss,  and  Brie  cheese,  tbns  representing  the 
make  of  four  different  countries  on  the  Continent.  By  that  time  there 
must  have  been  a  considerable  amount  of  cheese  made  after  the  English 
style  in-the  interior  of  the  State,  for  Mr.  De  Witt  asked  in  1826,  "Why 
is  it  that  while  tons  of  this  article  (cheese)  are  brought  to  our  market 
(Albany)  it  is  so  extremely  difficult  to  find  any  which  a  man  of  taste 
wonld  tolerate  on  bis  tablet"  The  fact  is  that  tlie  Dutch  of  the 
Mohawk  Valley,  whose  ancestors  might  have  brongbt over  some  knowl- 
edge of  making  the  kinds  of  cheese  known  in  Holland,  seem  to  have 
entirely  lost  the  art.  Mr.  Aaron  Petrie,  of  Little  Falls,  stated  in  a  let- 
ter to  the  Stiite  Agricultural  Society,  in  1841,  that "  about  1 820  the  dairy 
business  began  to  attract  attention  in  tbe  northern  part  of  Herkimer 
County,  particularly  cheese  making.  All  who  adopted  it  flourished  at 
once,  and  it  is  another  instance  of  tbe  difference  of  policy  pursued  by 
the  descendants  and  settlers  of  New  England  and  their  Mohawk  neigh- 
bors that  the  benefits  of  dairying  were  confined  to  the  former  for  at 


least  ten  years,  and  indeed  nntil  the  sterility  of  tbe  once  fertile  land 
of  the  Mohawk  compelled  the  latter  to  adopt  it." 

UETHODS   PEACTICBD    IN   BABLY    TIMES. 

In  those  early  days  cheese  was  made  in  a  more  or  less  haphazard 
feshion  and  on  a  comparatively  moderate  scale,  stnce'it  was  all  made 
in  private  dairies  and  principally  by  the  women  of  the  household.  The 
amount  of  milk  was  necessarily  limited,  the  dairies  ranging  from  10  or 
12  to  35  or  40  cows,  so  that  there  was  no  difiicnlty  in  working  it  in  large 
tabs. 

Heating  the  milk. — There  was  difficalty,  however,  in  applying  heat, 
and  this  was  one  of  the  caases  which  rendered  the  product  uneven  in 
quality,  although  made  by  tbe  most  practiced  hand.  Various  methods 
were  used  for  this  purpose.    One  writer  gives  tbe  following  description : 

Milk  is  put  into  n  liriiss  pan  and  made  scalding  hot  b;  placing  the  panouafomnce 
or  in  a  vessel  of  hot  water;  then  one-half  of  it  is  ponred  into  the  cheese  tnb  among 
th«  cold  milk  and  the  rest  into  a  pan  in  nhlch  the  cream  bad  been  put.  The  cream 
and  the  hot  mitk  being  intimatelf  incorporated,  tbe  whole  is  poured  into  the  cheese 
tnb,  which  bjr  this  time  has  received  great  addition,  if  not  the  whole  of  the  moiii- 
ing's  milk  warm  from  the  cowb. 

Another  method  is  described  ss  follows: 

A  brass  kettle  nearly  filled  with  water  is  then  anepended  in  the  'rat.  leftohing 
within  4  inches  of  the  bottom,  into  which  is  inserted  a  lend  pipe  attached  to  a  patent 
ateamer;  the  mass  is  then  warmed  to  85^,  being  Btirred  K^ntly  with  the  hand  during 
the  time  of  warming.  The  heat  is  then  iucreased  fast  enongh  to  bring  tho  whole 
mass  up  to  100-  F.  lu  forty  minates. 

The  degree  of  heat  was  in  many  oases  simply  guessed  at  fh)m  con- 
tact of  the  hand  with  the  milk.  As  late  aa  1842  a  maker  who  took  a 
prize  at  the  State  fair  with  bis  cheese,  in  describing  bis  method  of 
manufacture,  said: 

The  milk  when  ready  for  tbe  rennet  should  be  some  degrees  less  than  milk  warm 
(aa  Inever  hare  utrd  a  thermometer  I  can  not  say  hour  many). 

The  same  man  says  that  bis  cheese  are  pressed  "  by  means  of  a 
weight  on  one  end  of  a  lever  resting  on  the  cheese  follower  as  a  fol- 
crnm  near  the  other  end."  This  was  tbe  single-lever  press.  The  double 
lever  has  already  been  described. 

Sennets. — Another  caase  of  poor  cheese  was  the  slovenly  and  inade- 
quate preparation  of  the  rennets.  There  is  more  literature  on  this 
subject  in  the  publications  of  that  period  than  on  any  other  topic  of 
the  dMiy.  What  kind  of  rennets  to  use,  how  to  feed  and  when  to 
slanghter  the  calf,  bow  to  clean  and  dry  tbe  rennets,  what  color  a  good 
rennet  shonid  have,  how  to  preserve  and  beep  it  for  the  proper  length 
of  time,  are  all  subjects  that  are  discussed  elaborately.  As  late  as 
1866,  Mr.  Weeks,  the  secretary  of  the  American  Dairymen's  Associa- 
tion, stated  that  "  a  substitute  for  rennet  that  shall  be  cleanly  and  of 
nniform  strength  is  what  we  most  need  in  cheese  making." 
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Lack  of  npnaratiia. — In  those  days  there  was  do  pateot  apparatus 
to  lessen  tlie  w<»'k  of  the  cheese  maker.  Success  or  failure  deiwuded 
wholly  on  the  judgment  of  the  individual,  and  that  was  formed  by  a 
long  period  of  apprenticeship  and  by  the  experience  gained  throngh 
years  of  hard  and  faithful  work.  Women  as  a  rale  made  the  cheese; 
they  did  even  more  thaD  that,  they  hel]>ed  milk  the  cow8  iu  the  open 
air,  often  ont  in  the  rain  or  snow,  and  they  also  took  care  of  the  milk. 
The  fact  that  American  cheese  Dot  only  met  with  a  large  sale  at  home, 
bnt  by  the  year  1847  was  eximrted  to  the  amonnt  of  iri,637.6<IO  poands, 
speaks  well  for  the  skill  of  oar  foremothers  in  maniifactariDg  this 
product  of  tlie  dairy. 

Measuring  the  milk. — As  late  as  1812  the  amonnt  of  milk  uned  in 
cheese  making  was  measured  by  gallons  instead  of  ponods.  For 
instance,  one  writer  produces  the  statistics  of  bis  dairy,  which  show 
that  in  September  C74  gallons  of  milk  made  733  poands  of  ebeese. 
From  October  1  to  October  9,  ioclusive,  523  gallons  made  643  pounds, 
while  from  October  10  to  October  1!>,  inchisive,  674  gallons  made  683 
pounds.  This  showed  that  it  took  leas  milk  to  make  a  ponnd  of  cheese 
as  the  season  progressed,  bnt  it  was  impossible  to  establish  a  ratio. 
When  the  manufacture  of  cheese  assumed  larger  proportions,  espe- 
cially after  the  introdnction  of  the  factory  system,  it  was  foaud  very 
inconvenient  to  have  one  standard  for  measuring  milk  and  another  lor 
measuring  its  product.  Evidently  the  cheese  and  batter  coold  not  be 
measured  by  quarts  and  gallons,  so  in  order  to  nnify  the  staodards  it 
was  determined  to  measui-e  tlie  milk  by  poands.  This  was  rendered 
absolutely  necessary  by  the  reqairementa  for  handling  milk  at  the 
factories.  If  measured  by  the  quart  or  gallon  it  would  take  the  whole 
day  to  credit  the  difierent  patrons  with  the  amount  of  milk  delivered 
by  each.  But  the  moment  that  ntilk  began  to  bo  measured  io  pounds, 
the  whole  matter  was  simplilii'd,  and  the  ratio  between  milk  and  its 
products,  butter  and  cheese,  could  be  established  without  diibculty. 

Marketing. — The  manner  iu  which  cheese  was  put  up  for  transporta- 
tion should  also  be  noticed.  Originally  the  cheese  had  no  protection 
or  covering ;  they  were  laid  carefully  in  the  bottom  of  a  wagon  covered 
with  straw,  in  order  to  carry  them  to  market  or  to  peddle  them  aroand 
thecountry.  At  this  time,  it  should  be  noted,  not  even  a  bandage  was 
put  around  the  cheese.  In  the  next  improvement  long,  rough  casks 
were  made,  in  which  fh>m  foar  to  six  cheeses  were  placed,  one  on  top  of 
the  other,  so  that  a  number  could  be  handled  at  a  time  without  much 
injury  to  the  cheese.  In  this  shape  cheese  was  sent  to  the  New  York 
market  for  many  years,  and  it  isstill  the  manner  in  which  Swiss  cheese 
Is  shipped,  both  in  this  country  and  abroad.  Finally,  the  plan  of  box- 
ing each  cheese  separately  was  adopted,  and  about  the  same  time  our 
makers  began  to  ase  bandages  around  the  cheese.  The  first  evidencr 
of  this  which  appears  in  the  market  reports  is  found  in  December,  1841. 
Previous  to  that  time,  the  stock  had  been  quoted  as  "Chewe  Am." 
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(American),  Bnt  that  winter  a  new  qnotation  appeared.  Cheese  "in 
bx8."  was  quoted  at  7  ^a  8c.,  while  cheeae  "iu  caskB"  brought  only 
6  '^  7ti.  The  modern  idea  that  neatness  in  putting  np  any  article  of 
food  is  an  element  iu  tlie  successful  sale  of  that  article  found  au  imme- 
diate practical  illustration  iu  the  sale  of  cheese.  Probably  the  cheese 
pat  np  in  boxes  was  no  better  iu  quality  thaa  the  cheese  that  vas 
shipped  in  casks;,  bnt  the  more  tidy  appearance  of  the  goods  that  were 
bosed,  and  the  protection  afforded  by  the  boxes,  caused  them  to  sell 
for  a  cent  a  pound  more  than  the  old  style  as  soon  as  they  appeared 
ID  market. 

About  the  year  1830  the  production  of  cheese  had  become  sufficiently 
large  to  engage  the  attention  of  special  buyers.  Tbe  product  was  not 
then  sold  as  it  is  now,  at  twenty  t»  forty  days  from  the  hoop.  The  whole 
season's  production  was  kept  until  fall  and  then  marketed  in  the  bulk, 
just  as  butter  used  to  be  and  still  is,  in  some  of  the  remoter  districts. 
From  1810  to  1830,  which  was  the  introductory  period  of  manufacture, 
the  product  was  peddled  around  the  country  by  the  farmers  themselves. 
One  might  imagine  that  cheese  made  and  sold  under  these  circumstances 
would  not  only  not  meet  the  requirements  of  our  modern  tastes,  but 
would  hardly  be  a  palatable  article  of  food  for  less  critical  and  more 
uncultivated  tastes.  But  it  is  a  fact  that  the  cheese  makers  of  that 
early  day  throve  remarkably  well,  so  mach  so  that  their  numbers 
increased  rapidly;  aud  this  furnishes  good  evidence  that  their  product 
was  liked  and  appreciated  by  the  public  of  that  day,  however  much  it 
might  be  criticised  by  a  consumer  of  the  present  time. 

As  soon  aa  the  idea  gained  a  foothold  in  the  minds  of  traders  that 
there  was  money  to  be  made  in  handling  this  product  of  the  dairy,  they 
began  to  make  a  regular  business  of  buying  cheese.  Starting  out  early 
in  the  fall,  they  carefully  canvassed  the  entire  region  where  this  industry 
was  carried  on,  contracting  for  the  whole  season's  make  of  as  many 
dairies  as  they  could  buy  at  figures  which  promised  them  a  profit. 
Whatever  stock  was  sent  to  tide  water  went  by  canal,  and  a  moderate 
proportion  of  the  cheese  contracted  for  by  buyers  during  the  twenty 
years  between  19'20  and  1840  was  sold  to  exporters. 

EABLT  CHEESE  MAKING  IN  NEW  ENQLAND. 

How  long  ago  cheese  was  made  in  New  England  it  is  not  easy  to  dis- 
cover. We  know  that  in  180^,  soon  after  the  inauguration  of  Thomas 
Jefferson,  a  delegation  went  from  the  town  of  Cheshire,  Mass.,  to  WhbIi- 
ington,  D.  C,  taking  witb  them,  on  a  wagon  drawn  by  six  horses,  a  mam- 
moth cheese  for  presentation  to  the  President.'  The  committee  also 
carried  with  them  an  address  from  the  inhabitants  of  the  town  with  the 

'It  is  B  onrioua  fact,  in  line  witb  PreBideut  JelTerBOD'B  liig  cheeiie,  that  in  tbe  early 
daye  of  the  factoTf  system  Mr.  WilluTd  spoke  of  large  cheeses  n-eiichiug  TOO  to  1,000 
pounila  as  beinn  freqneutly  made,  and  as  lirioging  17  cents  per  pound  when  cheese 
of  tbe  ordinary  size  would  sell  for  only  10  to  IS  cents. 
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inscription,  "The  Kreatest  cheeae  in  America  for  the  greatest  man  in 
America."  As  early  as  1819,  at  the  first  exhibition  of  the  Worcester, 
Mass,  society,  tbere  was  one  premiara  given  on  diecse  and  it  was 
awarded  to  Messrs.  John  and  David  Banter,  of  North  Braintree.  This 
was  the  banner  town  in  cheese  making  for  many  years  afterwards.  In 
the  report  of  the  society  for  1852  it  was  stated  that  at  all  the  exhibi- 
tions held  there  for  thirty-three  years  a  m^ority  of.the  premiums  on 
cheese  liad  been  bestowed  on  citizens  of  North  Braintree.  It  was 
also  stated  that  "onr  farmers  had  an  opportunity  of  examining  speci- 
mens of  cbeese  from  New  York,  and  we  may  hope  for  similar  favors 
from  otlier  States."  In  1851  the  report  of  the  Hampshire  society  con- 
tained a  flattering  statement  concerning  New  York  dairymen.  It 
said: 

May  tbe  day  soon  Arrive  when  dot  dKirira  ebaJI  becomo  to  old  MB8sachiiB«ttB  all 
that  tbe  dairies  ol  Kew  York  are  to  the  Empire  State,  The  average  annual  prodDpt 
in  1846  of  the  dairies  of  Ueikimer  Coaiity  raD<;ed  from  500  to  650  pounda  of  cbeeae 
per  cow.  A  Mr.  Rottior,  of  JeffeTson  County,  inl8i9,  produced  from28cowa  an  arer- 
oge  of  from  125  to  150  pounds  of  butter  aod  ftom  300  totOO  pounds  of  cbeeee  p«r 
cow.  When  the  farnii>TB  of  tbe  Connecticut  Valley  iHII  to  have  snob  products,  with 
tbe  bleeaiDg  of  Qod  they  will  come.' 

This  shows  that,  as  far  back  as  tbe  forties,  New  York  State  was  lead- 
ing the  rest  of  the  country  in  cheese  making. 

EAELT  OHEESB  MAJCINO  IN  P&NNSYLTANIA. 

In  Pennsylvania  also  there  was  cheese  made  for  family  nse  at  an  early 
date.  MacMaster,  the  hlstonaa  of  the  people  of  the  United  States, 
informs  us  that  in  Lancaster  and  other  towns  iu  the  neighborhood  of 
Philadelphia  many  of  the  settlers  were  Germans  who  possessed  great 
thrift  and  indnstry. 

With  the  exception  of  f^esh  meat,  evarythloi;  the  Oerman  ate  grew  npon  his  own 
land.  His  food  was  cbiefly  pork  and  rye,  onions  aad  eauerkraat,  milk  and  cheese, 
and  tnrnipB  and  Indian  oom.  The  good  wife  and  her  daughters  worked  tbe  loom, 
made  the  cbeesa  and  butter,  and  when  the  barveal  came  toiled  with  the  sickle  in  tbe 
field. 

This  was  in  the  year  1800. 

'Thefignres,  however,  are  exaggerated  and  misleading,  as  may  lie  aeen  by  analyzing 
them.  For  example,  1130  pounds  of  liuttcr  in  those  days  would  require  3,750  pound* 
of  milk,  and  300  pounds  of  cbeese  would  take  3,000  pounds  of  milk,  making  « total 
yield  of  6,750  pounds  of  milk  from  ench  animal  in  a  dairy  of  26  cows.  There  are  com- 
paratively few  dairies  even  now  that  will  give  such  an  arorage  yield  as  that.  M 
for  the  "annual  average  product"  of  Herkimer  County  dairies  ranging  from  500  to 
650  ponnds  of  cheese  in  1850,  such  a  statement  is  hardly  to  bo  credited.  In  the  report 
of  tbe  Now  York  State  Agricnltural  Society  for  1844,  Mr.  Alonzo  L.  Fisb  published  an 
account  of  the  management  of  his  dairy  farm  in  Herkimer  County.  Ho  stated  that 
in  1842  tbe  average  product  of  cheese  from  his  dairy  of  25  cows  was  714  pounds, 
wbile  in  1343  the  average  was  650  pounds,  one-quarter  of  tbe  animals  being  heifers. 
Possibly  this  was  in  tbe  miud  of  tbe  writer  who  gave  the  above-qnoted  estimate  for 
Herkimer  County. 
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STATISTICS  OF  CHBESB  PRODUCTION. 

The  statistics  of  any  basiDess  form  the  toachstone  by  which  to  jndge 
of  its  prosperity  or  the  reverse.  There  are  no  statistics  of  the  oheeae 
basinesB  in  this  country  wliich  can  be  relied  upon  previous  to  the 
United  States  census  of  1S40.  It  is  stated  iu  Transactions  of  New 
Yorfe  State  Agricultural  Society  for  1851  that  "  the  first  exports  {of 
cheese)  were  iu  1789,  but  they  were  very  inconsiderable  and  were  not 
of  an  extent  to  command  even  the  attention  of  Congress  till  1820." 
Prior  to  the  last  named  date  the  statistics  of  exports  and  imports 
were  reported  very  imperffrctly,  wliile  no  attempt  had  been  made  to 
gather  the  statistics  of  production.  By  the  act  of  Congress  under 
which  the  census  of  1820  was  taken  the  name  and  nature  of  certain 
articles  manufactured,  their  market  value,  and  some  other  details  were 
given;  but  cheese  and  butter  were  not  included,  aud  the  figures  were  all 
80  poorly  collated  and  so  unsatisfactory  that  in  the  i;ensus  of  1830  no- 
attempt  was  made  to  secure  industrial  statistics. 

PEODTTCTION  OP  tlEW  TOBK  SIATB  COMPARED  WITH  THAT  OP  THE 
WHOLE  UNITED   STATES. 

In  1840  the  value  of  dairy  products  of  all  kinds  was  taken  together 
and  without  reeoi-dof  quantities;  the  value  for  the  whole  United  States 
was  $33,787,008,  New  York  State  producing  $10,496,021  of  this  amounts 
When  the  State  census  was  taken  in  1845  it  was  estimated  that  one- 
third  of  the  999,400  cows  employed  in  the  dairy  throughout  the  State 
were  devoted  to  the  manufacture  of  clieeae,  giving  36,744,976  pounds 
in  all,  or  about  110  pounds  per  cow.  This  was  probably  not  far  from 
correct,  although  if  there  was  an  error  it  lay  iu  the  direction  of  under- 
estimating. We  have  the  actual  figures  giving  the  tons  of  cheese 
moved  on  all  the  State  canals  iu  184fi  and  1847,  In  the  first-named 
year  15,417  tons  of  New  York  State  cheese  were  transported,  besides 
3,616  tons  from  other  States  and  Canada.  In  1847  the  New  York  State 
cheese  carried  amounted  to  15,983  tons,  along  with  4,056  tons  from 
other  States  aud  Canada.  If  we  turn  the  long  tons  of  Stat«  cheese 
into  iK)nuds,  we  flud  that  in  1.S46  there  were  34,534,080  pounds,  aud  in 
1847  there  were  35,801,920  pounds,  showing  an  Increase  of  1,267,840 
pounds  during  the  year.  Undoubtedly  there  was  a  considerable  amount 
of  cheese  sold  at  markets  where  it  could  be  delivered  by  team,  and  this, 
added  to  the  quantity  transported  by  canal,  would  indicate  that  the 
census  estimate  for  1845  was  pretty  nearly  correct,  although  probably 
somewhat  smaller  than  the  facts  would  warrant. 

The  national  census  of  1850  credited  New  York  State  with  produc- 
ing 49,741,413  pounds  of  cheese,  but  the  State  census  of  1855  gave 
only  38,944,240  pounds,  a  decrease  of  10,797,173  pounds.  This  would 
be  difBcult  to  explain  if  it  stood  alone,  especially  as  the  number  of 
milch  cows  in  1850  was  only  931,324,  while  iu  1855  the  number  of  cows 
had  risen  to  1,123,634,  a  difierence  of  102,310  in  &vor  of  the  latter 
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year.  A  partial  ezplanatioD  eeetoB  to  be  that  there  vas  a  lieavy 
increase  in  the  iiroductiou  of  butt«r,  the  price  rendering  it  more  profit- 
able to  convert  the  milk  into  butter  than  into  cheese.  The  production 
of  butter  in  1850  was  79,766,094  pounds,  while  in  1855  it  had  iDcreaseil 
to  90,21*3,073  pounds,  an  improvement  of  about  12J  per  cent.  If  we 
convert  the  butter  product  of  1850  and  that  of  1855  into  tlieir  etiuivu- 
lents  in  cheese  and  add  to  each  the  cheese  product  of  those  two  years 
separately,  it  will  be  found  that  the  total  for  lSo5  exceeds  the  total  for 
1850  by  only  IS.ilOOiOOO  poniids.  Divide  this  by  the  excess  in  number 
of  cows  in  1855  and  it  gives  a  product  of  only  80  pounds  of  cheese 
per  cow,  or  jnst  one-half  the  estimated  production  of  cheese  i>er  oow 
in  1850,  The  probability  is  that  there  was  some  error  in  the  State 
census  of  18.~>5,  inasmuch  as  the  census  of  1860  showed  a  productiou  of 
48,548,288  pounds,  or  within  1,200,000  pounds  of  the  product  in  ISTAK 
Presumably  the  production  of  cheese  during  the  decade  that  extended 
■  from  1845  to  1855  was  fairly  even  and  steady,  while  that  of  batter  was 
considerably  increased,  along  with  the  increase  in  tlie  number  of  cows. 
Down  to  this  time  the  introduction  of  the  factory  system  seems  to 
have  made  no  great  difference  in  the  quantity  of  cheese  made  either  in 
New  York  or  in  the  whole  United  States.  There  was  comparatively 
little  change  either  in  the  absolute  or  the  relative  amounts.  The  figures 
are  as  follows: 


A  decrease  of  1,871,966  pounds  for  the  whole  country  is  less  than  the 
decrease  of  1,193,124  pounds  for  the  State  alone;  butbotbamonntsare 
smalt  and  not  especially  significant  where  such  large  totals  are  con- 
cerned. When  we  reach  the  State  census  of  1865  we  find  that  a  long 
stride  forward  has  been  taken.  The  figures  for  that  year  were  72,195,337 
])oands,  showing  an  increase  in  the  State  of  23,647,048  pounds,  or  48^ 
percent.  This  was  the  result  of  the  wonderful  extension  of  the  factory 
system.  During  the  period  "from  1851  to  1860  this  system  was  in  on 
experimental  stage.  Even  in  1861  Mr.  Willard  spoke  of  the  system  as 
having  been  but  lately  introduced,  and  said : 


A  brief  atittomeDt  has  been  made  &«  to  tbia  plan  of  chei-se  maoufaetare  becaobe  it 
it  comparatively  new,  and  becaaae  it  may  poaslblf  prove  euggestive,  nut  only  t« 
penonB  already  engaged  in  dairying,  bnt  as  offeting  a  foaeible  plan  for  tboM  unac- 
quainted with  tbe  art  in  diBtricto  where  it  is  proposed  to  introduce  dair7  Arming. 
And  in  1871  Hiram  Walker  said : 

Jt  in  bnt  nine  years  ainoe  the  first  cheese  factory  was  erected  in  Oswego  Connty. 

It  evidently  took  about  twelve  or  thirteen  years  for  dairymen  to  make 
up  their  minds  whether  or  not  the  factory  system  was  advantageous 
and  was  going  to  prove  a  success. 
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The  next  five  years  showed  an  increase  of  28,680,675  pounds,  bring- 
ing the  total  up  to  100,776,012  ponuds,  au  improvement  of  very  nearly  40 
per  cent.  This  was  ander  the  national  census,  and  we  are  therefore  able 
to  compare  the  yield  ofthi»  State  with  that  of  the  United  States.  It  will 
make  the  matter  somewhat  clearer  to  put  the  figures  in  tabular  form. 


:  UDlWd  states.      Sew  York. 


This  is  a  most  remarkable  statement,  inasmuch  as  it  shows  that 
while  New  York  had  increased  her  production  more  than  52,000,000 
pounds,  or  considerably  over  100  per  cent,  during  this  decade,  all  the 
rest  of  the  United  States  had  only  increased  by  the  comparatively 
small  amount  of  7,035,732  pounds.  Probably  it  will  be  said  that  the 
civil  war  prevented  the  extension  of  cheese  manufacture  in  other  States, 
but  it  is  not  easy  to  discern  why  the  war  should  have  had  more  eflect 
lu  other  Northern  States  than  it  did  iu  New  York.  The  more  probable 
explanation  seems  to  be  that  New  York,  being  the  State  iu  which  the 
factory  system  originated,  appreciated  more  readily  the  imi>ortance  of 
the  system  and  was  quick  to  take  advantage  of  the  enormous  prices 
paid  for  cheese  during  the  years  1863  to  1870. 

The  State  cenMUS  of  1375,  the  last  one  taken,  agaiu  showed  a  small 
decrease  of  2,050,840  pounds.  This  is  only  2  per  cent  of  the  product 
of  1870,  while  the  iucrease  in  the  prnductiou  of  butter  amounted  to  3 
per  cent,  thus  showing  where  and  how  the  milk  had  been  used.  The 
national  censns  of  1880,  however,  gave  an  iucrease  of  cheese  made  in 
this  State  amounting  to  30,438,542  pounds,  or  a  little  less  than  31  per 
cent,  and  bringing  the  total  up  to  129,163,714  pounds,  the  highest  total 
production  of  cheese  ever  reached  in  the  State  according  Ut  a  United 
States  census.  That  year  New  York  made  56^  per  cent  of  all  the  cheese 
produced  in  the  United  States.  The  figures  for  1890  were  not  so  favor- 
able, being  only  124,080,524  pounds,  a  shrinkage  of  5,077,190  pounds, 
or  4  per  cent,  while  the  production  of  the  whole  country  was  13,604,033 
pounds  greater  than  in  1880.  There  seems  to  be  no  doubt  that  the 
manufacture  of  cheese  was  then  really  on  the  wane  in  this  State  and 
that  it  has  continued  to  decrease  since  that  time. 

PAS.M  DAIRY   CHEEtJE. 
In  the  case  of  cheese  made  on  dairy  farms  this  reduction  is  especially 
noticeable.    The  census  figures  show  this  very  plainly,  as  follows : 
Farm  dairy  cheese  made  in  the  State  of  New  York  in— 

1»75 7,778,418 

1880 8,362,690 

1890 4,S:;4,0 


.  J.ooglc 
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There  was  an  iDcrease  in  tbla  class  of  goods  between  1876  and  1880 
of  nearly  6  per  cent,  bat  in  the  decade  between  1880  and  1890  the 
shrinkage  was  almost  SO  per  cent.  This  is  easily  accounted  for  by  the 
fact  that  many  factories  which  ordinarily  made  large  sizes  found  it  to 
their  advantage  to  change  their  style  in  the  fall  and  manufacture  small 
sizes,  BQch  as  are  usually  made  in  private  dairies.  As  a  rule  dealers 
prefer  to  handle  factory-made  cheese,  especially  when  produced  in  a 
well-knowu  establishment-,  where  the  stock  is  likely  to  prove  more  uni- 
form iu  its  chamcter.  This  and  the  growing  distaste  of  the  women  of 
the  farm  to  continue  the  hard  labor  involved  in  cheese  making  have 
vastly  diminished  the  amount  of  farm  dairy  goods  and  bid  fair  to  nearly 
elijUinate  them  liom  the  market. 

PBODUCTIOK  IN  NEW  YOBK   IN  1S95. 

Inasmuch  as  no  State  census  of  New  Tork  was  taken  in  1896,  it  is 
impossible  to  give  absolute  figures  for  the  cheese  production  of  that 
year.  An  attempt  has  been  made,  however,  to  get  at  these  statistics 
'as  accurately  as  was  feasible  without  resorting  to  actual  census  methods. 
The  transactions  of  the  dififerent  boards  of  trade  in  the  State  for  tbe 
seasou  of  1895  have  been  obtaiuEtd,  as  well  as  the  purchases  of  many 
individual  buyers  in  other  parts  of  the  country.  From  a  number  of  the 
large  combinations  in  the  western  part  of  the  State  also  tbe  statistics 
of  their  manufacture  have  been  received,  and  in  addition  to  these  an 
estimate  on  the  nnrt^ported  and  unknown  sales  to  home  buyers  and  to 
dealers  in  those  party  of  the  State  which  have  no  public  market,  has 
been  made  ui>on  principles  which  will  be  explained  hereafter.  In 
making  up  this  estimate  one  great  fact  had  to  be  steadily  borne  in 
mind.  The  drought  of  the  summer  of  18^5  was  the  longest  and  most 
severe  of  any  that  has  occurred  in  this  Stnt^  in  a  quarter  of  a  century, 
which  means  since  boards  of  trade  were  established  in  the  iuterior  of 
tbe  country.  In  the  central  and  northern  parts  of  the  State  the  shrink* 
age  in  tbe  output  of  cheese  was  fully  20  per  cent;  iu  the  western  part 
it  raufted  from  25  to  33  per  cent.  Early  in  June  the  poor  condition  of 
grass  began  to  show  itself,  and  it  was  attributed  to  a  combination 
of  causes.  Prominent  among  these  were  the  long  drought  of  the  pre- 
vious season,  wbich  killed  the  roots  of  the  grass  and  seriously  thinned 
the  meadows,  and  tbe  hea^y  frosts  which  occurred  both  early  and  late 
in  the  spriiig  of  189;"i,  the  latest  occuiring  the  morning  of  May  22. 
From  the  middle  of  June  to  the  middle  of  July  there  was  no  rain  and 
the  hay  crop  was  fully  one  quarter  short.  There  were  occasional 
showers  after  that,  but  cows  kept  right  on  shrinking  in  their  milk 
yield,  which  was  no  larger  the  1st  of  August  than  it  nsnally  is  on  the 
1st  of  October.  Iu  the  western  part  of  tbe  State  the  drought  was  so 
severe  that  in  some  instances  boughs  of  trees  were  lopped  off  that  cat- 
tle might  feed  on  the  leaves.  Some  dairymen  were  even  prosecuted  at 
law  because  they  actually  starved  their  cattle.    They  bad  uoUiiug  on 
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tbe  farm  to  feed  to  the  cowa,  and  coald  not  or  would  not  buy  Bufficient 
food  to  keep  them  from  suffering. 

In  order  to  show  upon  what  foandatiou  the  estimafe  of  the  produc- 
tion of  1895  is  based,  the  fi^urea  obtained  from  difierent  soarces  ate 
here  collated: 


Board*  and  mwkeu. 


Ctit«  Bo«nl  of  Trade 

LitUe  F»il9  Board  of  TradB 

WsWrtown  Bo«rd  of  Ti»de 

St.  LavriDca  County  Bo«rd  of  Trnde... 

Fulton  Board  ufTriuIe 

UxdeDsbiirg  BDnid  of  Trade,  about 

nunveniHiirBoiirdof  Trade 

1,  AI1«eany  Cooiity... 

..*v.wl<'h    J'hmanffnrAnnt 


Marketed  at  Kornlch,  ChenaneoConDtj.-.. 
■    -'         ■■■     'wia  County,  atoal 


imbinatkiiia  In  Catlaraugoa  Conn 


These  figures  are  as  nearly  correct  as  it  is  practicable  to  present. 
They  represent  approximately  the  production  of  the  counties  of  Oneida, 
Herkimer,  Ubenaogo,  parts  of  Madtson  and  Otsego,  Montgomery, 
Jefferson,  St.  Lawrence,  Lewis,  Oswego,  part  of  Onondaga,  Allegany, 
and  parts  of  Cattaraugus  and  Obautaaqna. 

For  the  benefit  of  those  who  are  not  familiar  with  the  cheese  trade 
it  may  be  wet)  to  state  that  "boxes'*  of  cheese  vary  in  size  and  weight, 
ranging  from  34  pounds  for  a  small  sized  home-trade  cheese  up  to  75 
pounds  for  large-sizefl  export  cheese.  It  has  always  been  the  custom 
at  the  Utica  Board  of  Trade  to  estimate  the  average  weight  of  boxes 
throughout  a  season  at  60  pounds,  and  the  same  estimate  was  adopted 
by  Hon.  B.  F.  Van  Talkenburgh,  assistant  dairy  commissioner  of  this 
State,  in  making  out  his  reports  for  publication.  A. similar  result  was 
arrived  at  by  the  secretary  of  the  Watertown  board,  who  wrote  to  a 
number  of  dealers  and  organizations  tor  their  views  and  pablished  the 
answers.  A  large  majority  agreed  that  60  pounds  was  a  fair  average 
weight  for  the  cheese  produced  in  Sew  York.  In  the  ordinary  method 
of  reporting  the  markets  the  number  of  boxes  is  given,  and  not  the 
number  of  pounds.  There  is  so  much  difference  in  the  weights  of  the 
separate  cheese  that  it  wonld  be  wholly  impracticable  to  figure  ont 
the  exact  amount  in  poands.  Therefore,  in  writing  on  the  subject  of 
the  cheese  trade  in  this  State,  it  is  customary  to  speak  of  the  number 
of  boxes  instead  of  the  number  of  pounds. 

The  only  census  from  which  it  is  possible  to  obtain  the  total  produc- 
tion of  cheese  by  counties  is  that  of  1865.  In  that  year  the  total 
product  was  72,195,337  pounds.  The  same  fourteen  counties  repre- 
sented above  gave  60,860,778  pounds,  which  was  84  per  cent  of  the 
whole  amount.  Although  this  was  thirty  years  ago,  the  relative  pro- 
portion of  cheese  made  in  these  counties  la  still  as  large  as  it  was  in 
1865,  or  even  somewhat  larger.  In  the  year  1892  the  commissionec  of 
6769— No.  15 2 
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agricnlture  of  New  York  directed  the  assiatants  of  his  department  to 
make  a  full  enameration  of  the  cheese  and  batter  factories  in  the  State, 
Incladiug  their  production  during  that  year.  The  same  work  was  done 
again  in  1894,  and  the  figures  for  the  last-named  year  Bhovred  a  marked 
falling  off  during  the  two  years  that  had  elapsed.  The  statistics  of 
1892  placed  the  total  production  in  New  York  for  that  year  at  131,148,310 
pounds ;  those  of  1804  placed  it  at  115,760,346  poonds,  showing  a  decrease 
of  nearly  12  per  cent.  At  the  same  time  the  namber  of  cheese  facto- 
ries in  operation  had  decreased  from  1,156  to  1,032,  but  the  number  of 
creameries,  or  establiahmenta  where  "both  cheese  and  butt«r  are  made, 
increased  from  ^213  to  316. 

In  the  enumeration  of  1892  the  fourteen  counties  for  which  partial 
flguresof  the  past  season  have  already  been  given  produced  113,633,012 
pounds  of  cheese.  This  is  8CJ  per  cent  of  the  whole,  or  2J  per  cent 
more  than  it  was  found  to  be  in  the  census  of  1865,  which  shows  that 
these  counties  had  made  a  slight  gain  in  the  relative  proportion  of  their 
manufacture  of  clieese.  The  proportion  of  these  counties  to  the  whole 
8tate  in  1894  was  86  per  cent,  a  difference  of  only  one-half  of  1  per 
cent,  and  as  this  was  the  year  just  previous  to  the  one  we  are  attempt- 
ing to  estimate,  it  seems  best  to  accept  this  proportion  as  the  basis  of 
an  estimate  for  1895. 

It  has  been  shown  that  in  1895  portions  of  fourteen  counties  pro- 
duced 990,000  boxes  of  cheese.  If  this  amount  forms  86  per  cent  of 
the  whole,  by  adding  the  remaining  14  ]>er  cent,  or  171,730  boxes,  a 
total  of  1,161,730  boxes  is  reached,  equivalent  to  69,703,800  pounds. 
This  represents  what  may  be  called  the  known  quantity.  A  sufficient 
amount  must  be  added  to  represent  the  unknown  quantity  iocladed  in 
the  partial  estimates  of  some  of  the  counties,  the  quiet  porcbaaes  of 
home  traders,  and  the  consumption  of  producers  themselves.  Tfaf) 
shrinkage  of  trade  at  the  Utica  board  since  the  agricultural  oensus  of 
1892  has  been  about  13  percent;  that  of  Little  Falls  is  over  27  percent. 
The  receipts  of  cheese  in  New  York  City  in  1892  were  1,999,029  boies; 
in  1895  they  were  only  1,259,990  boxes,  showing  a  decrease-of  37  per 
cent.  Tlie  receipts  of  1894  were  1,613,385  boxes,  and  this  shows  a 
decrease  in  one  year  of  22  per  cent.  These  few  figures  demonstrate 
the  diihculty  of  forming  any  accurate  Judgment  of  the  yield  based 
upon  incomplete  returns.  At  the  same  time  it  is  believed  that  if  the 
total  already  named  be  considered  as  representing  two-thirds  of  the 
yield  of  the  State  last  year,  it  will  come  very  near  the  correct  figures, 
which  would  stood  as  follows : 

Two-tliirdB  (cloaely  eHtimated) 69,703,800 

One-tliird  (upprosi mated) 34,851,900 

Total 1(M,5W,700 

In  confirmation  of  this,  it  has  been  seen  that  the  decrease  in  prodac- 
tion,  as  shown  by  the  census  of  the  State  commissioner,  amounted  to 
about  6  per  cent  per  year  from  1892  to'1894.    In  1895,  however,  the 
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drougbt  vas  much  more  severe  than  in  the  two  years  previous,  aad 
the  shnukage  mnst  have  beeu  Btill  more  pronoaiiceil.  If  we  allow  8  per 
cent  decrease  1a«t  year  instead  of  C,  the  total  decrease  since  1892  would 
be  20  per  cent,  and  20  per  cent  off  131,148,310  pounds  brings  it  down  to 
104,918,648  pounds,  which  substantially  agrees  with  the  estimate  givea 
above. 

STATISTICS  OF  EXPORTS  AMD  XUPORTS  OF  CHEBSB 
GXPOBIS  OP  A.UEB1CAM  CHEESE. 

In  speaking  of  the  exports  of  cheese,  it  has  been  thought  best  to  use 
the  figures  for  the  whole  United  States  rather  than  for  the  State  of  IITew 
Yorli  only,  for  two  reasons:  First,  because  the  exports  from  New  York 
City  form  sneh  a  large  proportion  of  the  total  exports  from  this  country; 
and,  secondly,  because  the  totals  make'the  tale  they  have  to  tell  more 
forcible  and  striking.  To  show  tlie  proportion  of  New  York  exports  to 
those  of  the  Uuited  States,  the  figures  are  herewith  given  for  live  years, 
from  1890  to  1894.  They  are  taken  from  Assistant  State  Commissioner 
Van  Valkenborgb's  report,  in  which  each  year  ends  with  the  last  of 
October. 

Eiporti  of  Amerivan  chcete,  1890-1894. 


t™-. 

Eiporta. 

PDundi.      1     Ptmndt. 
10.208,270  1      Bl.Olfsn 

1«M 

M.ST^TBO        Ss!ou,163 

Taking  these  five  years  together,  the  proportion  of  the  exports  from 
Kew  York  to  those  of  the  whoje  country  is  a  little  over  79  per  cent, 
and  when  we  go  back  to  the  early  years  of  exportation  the  proportion 
of  New  York  is  still  greater.  It  seems  evident,  therefore,  that  what- 
ever deductions  may  be  drawn  from  the  figures  for  the  whole  United 
States  will  also  prove  true  of  the  exports  fi-om  New  York  alone. 

The  statistics  of  our  exports  both  of  cheese  and  butter  are  much  more 
satisfactory  and  available  than  those  of  production.  Beginning  with 
1830,  we  have  the  exports  for  each  year  down  to  the  present  time,  so 
that  comparisons  can  easily  be  made.  During  the  ten  years  from  1821 
to  1830,  inclusive,  theentirevolumeof  cheese  exports  was  only  7,914,198 
pounds.  For  the  next  tea  years,  to  1840,  they  were  8,247,795  pounds, 
au  increase  for  the  decade  of  only  333, .')97  pounds.  But  during  the 
next  decade  there  was  an  enormous  increase,  the  business  running  up 
to  90,610,348  pounds,  the  exports  of  1849  alone  amounting  to  17,430,000 
ponnds,  or  double  the  entire  business  of  the  1830-1840  decade.  It  was 
a  strange  freak  of  trade,  however,  that  the  exports  from  1850  to  1860 
should  fall  off  about  13  per  cent  and  aggregate  only  78,533,783  iKiunds. 
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lu  1853  they  ran  down  as  low  an  3,763,932  pouuds,  \r)iivh  was  the  lowest 
point  they  had  touched  ia  twenty  years.  And  what  makes  it  still  more 
singular  is  the  fact  that  this  was  daring  the  fli-st  ten  years  after  the 
iutrodnction  of  the  factory  system.  It  is  true  that  the  system  was  on 
its  trial  during  that  period  and  made  exceedingly  slow  progress,  so 
much  so  that  in  18G0  only  about  a  score  of  factories  were  in  existence. 
Then,  however,  they  increased  so  rapidly  that  in  1863  Mr.  Willard 
eiiumerated  3i  factories  in  Oneida  County  alone,  and  stated  that  Her- 
kimer, Cortland,  Jefferson,  Lewis,  and  Otsego  each  ^Kissessed  its  own 
quota  of  factories. 

In  the  year  1S60  the  exports  rose  from  7,103,333  pounds  the  year 
before  to  15,515,799  pounds,  and  the  next  eeason  to  32,361,428  iM>anda, 
and  so  on,  with  au  irregular  bat  pretty  constant  increase,  until  1870-71, 
when  the  amount  had  risen  to  63,698,867  pounds.  The  total  for  that 
decade  was  446,612,816  pouuds,  an  advance  over  the  previous  ten  years 
of  about  650  per  cent.  As  a  very  targe  proportion  of  these  exports 
went  to  Great  Britaio,  it  is  reasonable  that  we  should  look  for  some 
cause  for  this  enormous  increase  outside  of  the  mere  increase  of  juauu- 
facture  in  our  own  country. 

Cause  of  inereate. — It  is  believed  that  this  may  be  found  in  Great 
Britain  herself.  In  1843  there  was  a  duty  imposed  on  cheese  imported 
into  that  country  of  5r.  per  hundredweight.  In  1853  this  duty  was 
reduced  to  28.  6d.  per  hundredweight,  and  in  1859  the  duty  was  abol- 
ished altogether.  There  is  a  striking  coincidence,  to  say  the  least, 
between  this  fact  and  the  doubling  up  of  our  own  cheese  exports  in 
1860,  together  with  their  continuous  increase  for  the  next  ten  years. 
By  1874-1875  our  foreigu  trade  in  cheese  had  reached  the  hundred  mil- 
lions mark,  and  only  once  down  to  1883  did  it  tiall  below  that  mark,  and 
that  occurred  in  1875-76  when  the  exports  receded  3,330,000  pounds. 
Tlie  decade  from  1871  to  1880  came  near  reaching  a  thousand  millions, 
the  exact  figures  reported  being  999,924,400  pounds.  Theexports  of  the 
years  1884  iiud  1885  exceeded  a  hundred  millions  each,  but  never  since 
then  have  they  reached  that  point.  The  figures  are  herewith  presented 
in  tabular  form,  and  are  for  the  commercial  years  as  known  to  the 
cheese  trade,  including  twelve  months  ending  on  the  30th  of  April  of 
the  years  named. 

Exports  American  ehreie,  lSSl-1896. 


\,.,r                                        CheBTO 
^""-                           j     exported. 
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The  flood  tide  of  our  exports  occurred  in  the  year  1880-81.     Once 
before,  in  the  year  1878-79,  they  rose  to  141,654,474  pounds,  bat  in 
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no  other  year  did  tbey  reach  128,000,000.  TLe  really  seriona  decline 
began  in  1S85-8C,  vhen  the  exports  fell  off  20,000,000  ponnds,  and 
amouuted  to  slightly  less  than  92,000,000.  The  rally  in  1889-90  came 
partly  irom  a  light  make  of  cheese  in  England  and  a  very  heavy  one 
in  tliis  country,  and  consequently  lower  prices  than  had  been  experi- 
enced since  the  season  of  1870.  For  three  years  after  that  the  exports 
remiiined  abont  on  the  basis  of  those  of  188T,  bnt  iu  1894  they  declined 
7,500,000  poanda,  and  in  1895  they  met  with  ajiother  decline  of 
13,400,000  iwunds.  The  year  jast  past,  however,  is  far  worse  than  any 
year  since  1866,  when  the  exports  were  34,052,678  pounds,  and  it  com- 
pares very  closely  with  that. 

Included  ill  the  amount  of  these  exports  are  the  cheese  which  go 
over  the  northern  border  of  New  York  in  the  summer  time  to  Montreal 
and  thence  to  England.  Ogdensburg  is  the  principal  point  from  which 
these  expoi'ts  are  made,  Although  the  statistics  of  that  ofiiceiuclade 
all  the  stock  which  is  shipped  at  Clayton  and  Alexandria  Bay,  ae  these 
two  ports  are  in  the  Ogdensburg  district.  There  are  also  small  ship- 
ments made  from  Oape  Vincent.  The  ligures  are  as  follows  for  the 
season  of  1895: 

Exports  clite$e  rio  Canada. 
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This  is  all  northern  New  York  stock  of  the  best  qnality,  a  large  por- 
tion of  it  uncolored.  It  represents  less  than  5  per  cent  of  the  cheese 
manufiictnred  in  the  State  last  year,  bnt  it  also  represents  aboat  13  per 
cent,  or  one-eighth,  of  the  entire  exports  of  the  country  during  the  year 
1895.  A  large  proportion  of  the  cheese  made  in  northern  New  Yorkis 
white;  it  is  also  acknowledged  by  dealers  to  be  as  fine  as  any  produced 
in  this  country.  For  both  of  these  reasons  it  is  sought  after  by  Cana- 
dian buyers,  and  the  statement  is  made  that  considerable  of  it  is 
branded  "Canadian  cheese"  before  being  shipped  to  the  old  country. 
Unfortuuately,  this  is  considered  a  compliment  to  the  stock,  which  no 
donbt  sells  bett«i'  for  being  so  branded;  otherwise  the  brand  would  not 
be  put  upon  it.  At  certain  seasons  of  the  year  there  is  alively  compe- 
tition for  these  goods  between  Montreal  and  New  York,  bnt  when  the 
market  is  active  Montreal  is  liable  to  get  the  lion's  share,  on  account  of 
lower  fieight  rates  in  thiit  direction,  which  enable  Montreal  buyers  to 
pay  better  prices  than  Sew  York  buyers  can. 

The  cannen  of  tlecrr.Mte. — TLe  exports  of  cheese  from  this  country  are 
therefore  down  to  a  point  which  had  been  reached  thirty-four  years 
ago,  when  the  factory  system  was  comparatively  new  and  there  were 
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only  about  400  factories  ia  this  State.  There  mast  certainly  be  some 
Btrong  i-eaaoiis  for  swh  a  remarkable  decline  in  the  basiness  within  ten 
or  twelve  years.  During  tliat  i>eriod  the  exports  of  Canadian  cheese 
have  increased  almost  as  rapidly  as  ours  have  decreased,  and  the  1*813- 
tive  positions  of  tlie  two  countries  have  been  almost  exactly  reversed. 
It  may  be  well  to  see  what  was  said  abont  our  cheese  in  1866.  Mr.  X, 
A.  Willanl,  who  had  been  sent  to  England  the  year  before  by  the 
American  Dairymen's  Association,  to  investigate  the  methods  of  mnnn- 
facture  there,  said  in  the  convention  of  1866: 

I  haveKiven  tliem  (Engliab  makers)  tho  credit  of  prodncing  a  limited  qnaotit.v  of 
cheese  iif  the  finest  type  that  llim  ever  been  reached  Ly  iiuj  manuraclnrer;  but  the 
quantity  is  comparatively  small,  Fmd  wbpn  the  whole  linlk  is  considered,  tfa ere  is 
Dothiup  like  the  richuess  and  nnirormtty  of  that  from  onr  fnctoriee. 

Three  years  later,  at  the  convention  of  1869,  Mr.  John  M.  Webb,  n 
New  York  dealer  and  exporter,  related  some  of  his  experience  abroad. 
He  said : 

DiiriDg  my  visit  to  London  last  Octolier,  1  wont  through  !\  carefnilj  selected 
stock  nf  over  10,000  boxes  of  Now  York  State  cheese,  uith  one  of  tlie  largest  iind 
moet  experienced  cheese  factors  in  the  south  of  England.  The  iuspertion  was  close 
and  critical.  When  it  was  cnncltidod,  I  a^ked  two  ([uentionB.  The  first  was,  "  How 
do  thene  clieeseii  lompnie  vitb  tbe  Englinh  make  of  the  current  season T"  Said  this 
most  competent  authority,  "  The  season  has  been  so  unfavorable  thftt  I  don't  think 
I  oould  get  retnruH  of  equal  quality  in  alt  the  south  of  England,"  I  then  askeil, 
"  How  does  tbe  Htock  we  have  lieen  looking  tbroagh  compare  with  the  beet  English 
cheese  of  an  average  seitsonT"  The  reply  was,  "  They  are  Just  as  good,  and  I  did 
not  think  it  possible  to  (jet  together  so  many  fine  American  cheeses." 

Mr.  Webb  afterwards  said  that  later  in  the  season  this  cheese  devel- 
oped a  lack  of  keeping  quality,  which  seems  to  have  been  always  one 
of  the  most  serious  faults  with  American  cheese.  These  quotations, 
however,  show  that  twenty-five  or  thirty  years  ago  our  cheese  met 
many  of  the  requirements  of  English  dealers  and  consumers,  and  took 
the  lead  of  all  imi>orted  cheese  iti  the  English  markets. 

What  has  taken  place  since  that  time^  The  cheese  trade  of  Canada 
can  hardly  be  said  to  have  made  a  beginning  thirty  years  ago,  while 
that  of  tho  United  Utates  was  easily  ten  times  as  large  as  onr  neigh- 
bor's. In  the  year  ending  May  1,  1896,  the  proportion  of  exports  ie 
abont  5  for  Canada  to  2  for  the  United  States.  Evidently  there  must 
be  something  radically  wrong  with  the  manufacture  of  our  cheese  to 
bring  about  such  a  change  as  this.  It  has  been  suggested  that,  on 
account  of  the  frozen  meiits  brought  from  Australia  and  South  America 
to  England  and  sold  at  lower  prices  tlian  ever  before,  the  consumption 
of  cheese  has  declined  in  the  latter  country.  There  is  undoubtedly  some 
force  in  this  argument,  for  we  find  that  while  the  Canadian  exports  of 
cheese  in  189i  were  1,726,058  boxes,  which  was  the  highest  point  they 
have  ever  attained,  in  189-'>  they  were  10,000  boxes  less,  thus  showing 
a  slight  falling  off  there  also.  For  the  last  three  or  four  years  the 
imports  from  Australasia  have  been  a  comparatively  steady  quantity, 
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and  any  small  increase  of  these  imports  wonM  do  very  little  toward 
making  np  for  the  400,000  boxes  shortage  in  the  imports  from  the  United 
Stat«8  in  the  year  ending  April  30, 1896. 

It  seems  evident  therefore  that  the  consumption  of  cheese  in  Eng- 
land has  materially  decreased  within  a  short  period  of  time.  The 
same  thing  baa  happened  with  pork.    A  recent  English  writer  says: 

It  is  generally  ronaidered  tbat  one  of  the  cliief  canaes  of  the  low  price  of  pork  ia 
the  eBtablishmeDt  in  the  ronntry  distnctH  of  shops  for  the  sale  of 'imported  beef  and 
mnttoii,  nhich  baa  been  retailed  at  3d.  to  6d.  per  poatid.  A  leg  of  2-yeiir-old 
wether  mutton  at  6d.  per  poundhas  been  too  great  a  temptstioii  to  conntrymen,  imd 
the  conaumption  of  pork  is  Qot  half  us  large  as  vithin  recent  years  in  the  oonntrj 
districta  for  bncon-cnring  purpoaea. 

Exactly  the  same  thing  may  be  said  of  cheese.  The  English  coantry- 
man  prefers  to  eat  mntton  rather  than  cheese,  tbe  price  of  both  being 
the  same.  And  that  aoconnts  in  some  measure  at  least  for  the  decrease 
of  400,000  and  odd  boxes  of  <^beese  which  the  English  imports  showed 
last  year. 

But  this  is  not  tbe  only  reason  nor  tJie  most  serious  one.  As  has 
already  been  said,  there  is  something  radically  wrong  with  our  cheese 
itself — something  which  has  been  gradnally  developing  for  several 
years  past,  bnt  the  effect  of  which  was  not  fully  appreciiited  until  last 
season.  As  long  as  ten  or  twelve  years  ago  the  manufactnre  of  "  filled 
cbee.'^e  "  was  being  carried  on  in  a  small  way  by  people  iu  the  Western 
States,  wliere  there  were  no  prnhibllory  laws  against  it.  In  fact  the 
article  was  originally  made  in  New  York  at  least  as  early  as  the  year 
1S80.  Several  patents  were  issued  to  cover  the  special  processes  by 
which  the  cheese  was  made,  and  down  to  1S84  a  lucrative  business 
was  carried  on  by  the  few  establishments  which  hatl  adopted  its  manu- 
facture. But  in  the  year  1884  tbe  Xew  York  legislature  passed  a  series 
of  restrictive  dairy  laws,  and  created  a  dairy  commissioner  with  a 
staff  of  officials  U)  see  that  the  laws  were  enforced.  The  men  who 
owned  the  patents,  as  well  as  those  who  bad  been  nsing  them,  at  once 
conformed  to  the  statutes,  being  law-abiding  citizens,  and  no  filled 
clieese  has  been  made  in  the  State  since  that  time.  But  a  year  or  two 
later  the  procesn  waH  taken  iip  iti  Illinois  and  then  in  Wisconsin,  and 
its  manufacture  has  been  carried  on  with  increasing  volume.  Tbe 
result  bas  been  exce<'dingly  disastrous  to  the  cheese  trade  of  the  whole 
country.  In  two  directions  the  sale  of  filled  cheese  has  done  harm  to 
our  dairy  interests.  One  of  these  was  abroad,  the  other  was  in  the 
Southern  States.     It  may  be  advisable  to  speak  of  these  separately. 

The  injury  done  to  our  foreign  tra^le  by  this  product  of  skim  milk 
and  some  foreign  oleaginous  suijatanfc  to  take  tbe  place  of  butter  fat 
is  not  a  new  thing.  It  extends  back  for  a  number  of  ye^rs,  and  Its 
results  appear  to  be  cumulative.  When  filled  cheese  was  first  sent 
abroad,  it  was  not  recognized  as  sucb.  It  went  along  with  other  goods 
which  were  the  genuine  article,  and  as  no  statement  was  made  in  regard 
to  it,  tbe  receiver  naturally  accepted  it  as  full  cream,  or,  at  least,  as  a 
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lightly  akimmed  cbeeae.  So  long  as  it  was  sold  and  eaten  within 
a  short  period  after  its  arrival,  there  was  no  snspicion  of  its  geuaine- 
Dess.  But  after  a  while  the  stuff  began  to  show  its  uataral  badness 
and  to  deteriorate  very  rapidly.  Those  who  bought  it  lost  money 
on  it.  This  went  on  from  season  to  season,  and  each  year  the  English 
buyer  became  more  and  more  suspicious  of  cheese  from  "The  States." 
There  was  no  guarantee  of  genuineness  except  the  New  York  State 
brand,  and  not-only  did  many  of  our  State  factorymen  neglect  to  use 
this,  but  Western  full  creams  could  not  be  brauded  with  it,  while 
Western  filled  cheese  often  was  branded  with  some  inscription  that 
was  intended  to  convey  the  impression  that  the  goods  were  not  imita- 
tion, but  genuine.  This  tended  to  discredit  all  cheese  from  this  comitry, 
includiug  that  which  carried  the  Kew  York  State  brand.  In  the  e^rly 
winter  of  1895  Wisconsin  passed  a  prohibitive  law  in  effect  similar  to 
that  of  Hew  York.  This  removed  her  from  the  rank  of  counterfeiters, 
leaving  Illinois  to  carry  on  the  traffic  alone.  Canada  had  already  seen 
her  great  opportunity  and  passed  laws  prohibiting  the  manufacture  or 
sale  not  only  of  filled  cheese,  but  of  skimmed  cheese  also,  and,  in  fact, 
of  everything  except  full  cream  cheese,  the  pure  product  of  cows'  milk. 
This  law  has  spiked  our  guns  during  the  past  year  and  rendered  us 
comparatively  helpless.  Without  it  we  might  have  divided  the  400,000 
boxes,  of  which  the  English  imjwrts  are  short.  If  our  cheese  had 
been  all  right,  there  can  be  little  doubt  that  the  decrease  of  consump- 
tion in  Eugland  would  have  made  a  serious  falling  off  in  the  Canadian 
exports  as  well  as  in  our  own.  As  it  is,  the  English  know  Canadian 
cheese  to  be  genuine,  while  all  the  United  States  product  is  more  or 
less  suspected ;  therefore  they  buy  the  Canadian  in  preference,  and  leave 
as  to  bear  alone,  practically,  the  whole  of  their  decreased  consumption. 

IMPORTS  OP  FOREIGN   CBRGSB. 

Ad  analysis  of  the  importations  of  cheese  into  this  country  may  be 
of  interest  to  the  cheese  maker.  Previous  to  the  year  1885  the  iiupor 
tations  of  cheese,  butter,  and  inilk  were  all  pooled  together  and  only 
the  total  value  of  the  whole  was  reported  each  year.  But  in  1885  the 
eastom-house  authorities  began  to  report  each  of  these  articles  by  itself, 
and  it  will  aid  the  reader  in  making  comparisons  to  have  the  table  of 
cheese  importations  before  his  eyes. 
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It  ahonld  be  said  that  down  to  1895  these  figures  represent  the  even 
year  from  Jauuury  to  Jaouary,  bat  in  1805  they  are  tlie  imports  from 
July  1, 1S91,  to  June  30, 1895,  which  representa  the  fiscal  year.  For 
practical  purposes,  however,  it  is  about  the  same.  It  will  be  seen  that 
oar  imports  have  increased  67  per  cent  iu  the  eleven  years  ^numerated 
above,  while  our  exports  during  the  same  period  have  diminished  iu 
just  about  the  aame  proportion.  At  ,an  average  price  gf  8j  cents  for 
the  cheese  sent  abroad  the  past  year  the  value  of  our  exports  is  only 
as  much  agaiu  as  the  money  paid  out  for  imports.  Kearly  a  million 
and  a  half  of  dollars  was  paid  to  foreign  conntries  for  cheese  delicacies, 
a  portion  of  which  might,  be  made  at  home  if  our  dairymen  and 
cheese  makers  would  only  do  their  work  in  the  right  and  [iroper  way. 

In  order  to  understand  the  situation  more  clearly,  a  special  analysis 
of  the  imports  for  the  year  1895  will  be  found  useful.  The  following 
table  gives  the  conntries  from  which  cheese  was  received,  the  number 
of  pounds  from  each,  and  the  value  of  the  same  in  dollars: 

AmouHt  and  ralur  of  imporlalitm  of  chee»e  for  the  year  1S95,  by  countries. 


Cou 

ntiT- 

\   q«B.Ufy. 

VbJub. 

roiinrff. 

*u,m 

It  will  be  seen  at  a  glance  that  the  importations  from  Switzerland 
and  Italy  comprise  more  than  three- fourths  of  the  whole  amount,  and 
that  of  the  remainder  the  Kethcrlands  contribute  abont  36  per  cent 
and  France  about  one-third.  The  cheese  from  France  is  principally 
Roquefort,  Camembert,  and  Brie.  Of  these  last  two  varieties  we  make 
a  certain  amount,  but  they  do  not  compare  favorably  in  qnality  with 
the  foreign  goods.  The  stock  imported  from  the  Netherlands  is  com- 
posed chiefly  of  Kdams,  although  there  are  also  a  few  Goudiis.  Some 
attempt  has  been  made  to  produce  Edams  in  Wisconsin,  bat  it  has  not 
proved  to  be  a  success.  So  far  as  can  be  learned,  there  ought  to  be  no 
serious  obstacle  to  producing  a  fine  quality  of  Edam  in  this  country. 
There  is  a  lucrative  business  awaiting  the  man  who  will  resolutely  set 
about  making  a  choice  article  of  Edam  cheese  in  New  York.  It  will 
require  some  capital  and  considerable  patience,  as  the  cheeses  ought 
not  to  be  marketed  nntil  they  are  three  to  five  months  old.  But  if 
they  are  made  fine  enough  to  sell  for  any  such  price  as  the  foreign 
Edams  bring  their  manafactare  will  pay  a  handsome  profit.  American 
sweitzer  is  made  not  ouly  in  New  York,  but  in  Ohio,  Indiana,  Michigan, 


Wisconsin,  West  Vii^nia,  and  on  the  Pacific  Coast.  The  product  of 
Wisconsin  is  decidedly  preferred  to  that  of  the  other  States  by  dealers 
ia  I«ew  York  City.  At  the  same  time  it  is  fai  from  being  equal  to  the 
imiHiited  Swiss  cheese,  as  is  shown  by  the  prices  at  which  it  sells. 
The  foreign  article  was  sold  by  importers  in  the  early  winter  of  1896 
at  19  to  20  ceuts,  while  the  same  parties  Jobbed  American  sweitzer  at 
12  to  13  cents-  There  could  bejio  such  difference  as  this  if  there  was 
anything  like  a  parity  in  the  quality  of  the  two.  Nearly  6,000,000 
pounds  of  imported  Swiss  cheese  is  used  in  this  country.  The  quan- 
tity made  in  the  Western  States  is  uncertain,  altfaongh  it  is  probable 
that  Wisconsin  produces  about  1,250,000  pounds.  It  is  a  liberal  esti- 
mate to  put  this  ntnnnfactnre  in  New  York  at  300,000  pounds,  and  that 
of  the  other  States  at  950,000  iwands.  This  would  place  the  entire 
make  of  Swiss  cheese  in  this  country  at  2,600,000  pounds,  which  is 
abont  one-half  of  the  amount  imported.  It  shows  that  there  is  a  wide 
margin  here  for  the  improvement  and  extension  of  mauafactare  of  this 
class  of  goods  also. 

The  importations  from  Italy  consist  of  seven  varieties,  viz:  Romano, 
Reggiano,  Parmesan,  Oorgonzola,  Gaccio  Cavallo,  Formaggio  di  Bra, 
and  (Janestrato.  Of  these,  the  Romano  is  most  largely  imported,  while 
Parmesan  and  Keggiauo  come  next.  Of  the  other  four  varieties  only 
small  quantities  of  such  are  brought  over,  three  of  tliem  belonging  to  a 
class  which  may  properly  be  called  noiicivilized  cheese.  The  Romano 
variety  is  made  from  the  milk  of  buffaloes,  of  whiclb  animal  there  is  a 
species  bred  in  central  Italy  much  smaller  than  our  bison.  Their 
milk  contaioR  hardly  any  butter  fat,  and  there  would  seem  to  be  no 
great  hindrance  to  the  protluction  of  Romano  cheese  in  this  country  ont 
of  skimmed  milk,  providing  the  correct  method  of  manufacture  was 
followed  and  the  requisite  time  given  for  curing.  But  it  is  not  proba- 
ble that  Parmesan  cheese  could  be  produced  here  snccessfhlly,  as 
even  the  Swiss,  who  have  tried  it  ou  the  southern  slopes  of  the  Alps, 
have  not  been  able  to  succeed.  It  seems  to  be  a  product  peculiar  to 
the  plains  of  the  Po  and  to  the  soil  and  pastnrage  belonging  to  that 
region. 

Reggiano,  which  is  made  of  full  cream,  is  a  mild  and  wholly  civilized 
cheese,  but  requires  long  age  to  perfect  it,  innsmnch  as  it  is  never 
eaten  less  than  a  year  old,  and  (torn  thai  up  to  foor  years  old.  Its 
shape  is  that  of  a  small-sized  fiat  cheese  made  for  home  trade;  but  its 
exterior  is  black,  though  smooth,  being  mbbed  occasionally  with  a 
preparation  of  lampblack  and  linseed  oil  to  keep  away  flies  during  the 
long  process  of  curing. 

FANCY  CHBB8B. 

DIFFERENT  VABIETIES  MADE  IN  THE  STATE  OF  NEW   YOEK. 

In  addition  to  the  ordinary  styles  of  cheddar  and  fiat  cheese  there  is 
a  considerable  amount  of  "ikncy"  cheese  made  in  this  State.  This 
includes  the  different  varieties  of  foreign  cheese,  together  with  soft 
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cream  cheese  and  what  is  known  as  "pineapple"  cheese,  which  is  a  dis- 
tinctly American  variety.  The  principal  varieties  made  here  are  as 
follows;  Limburger,  domestic  Swiss,  Miiuster,  Brie,  d'Isigiiy,  Nenf- 
chfitel.  Hand,  Wiener,  and  Camembert.  Limburger  has  been  so  sac- 
cessfully  made  in  this  country  that  the  domestic  article  has  practically 
superseded  the  foreign,  and  very  little  of  the  latter  is  row  imported. 
One  reason  for  this  appears  to  be  thatAmericaus  do  not  like  the  cheese 
as  strong  as  foreigners  want  it.  In  this  country  it  is  pnt  on  the  market 
and  consumed  when  it  is  from  1  to  2  months  old,  at  which  age  it  h)is 
not  acquired  the  very  strong,  rank  flavor  so  much  admired  abroad. 
The  Miiuster  cheese  is  a  milder  and  more  solid  form  of  the  same  class 
of  goods.  The  Swiss  cheese  made  in  New  York  differs  from  the  real 
Swiss  in  not  having  the  gases  so  largely  developed,  and  hence  in  being 
a  more  solid  cheese  and  containing  fewer  and  smaller  holes.  It  Is  also 
marketed  when  only  3  to  4  months  old,  whereas  the  genuine  Swiss 
cheese  is  kept  in  thecuringhouseforeight  or  nine  months,  which  allows 
it  to  develop  a  richer,  more  aromatic  flavor.  Here  again,  however,  tbe 
American  taste  for  a  fresh  and  comparatively  mild  Havor  in  cheese  is 
met  by  the  domestic  manufacturer.  In  the  home-made  Brie  and 
d'Isigny  this  tendency  is  still  more  pronounced.  Both  of  these  varie- 
ties are  sold  at  2  to  4  weeks  of  age,  when  they  are  not  much  more  than 
curd,  and  have  hardly  developed  their  distinctive  quahtiea  or  have 
developed  them  in  snch  a  partial  degree  that  they  can  hardly  be  classed 
as  one  thing  or  the  other.  The  Hand  Kase  is  a  soft  cheese,  which  needs 
to  be  marketed  as  soon  as  made,  which  is  also  the  case  with  Wiener, 
Kenfchatel,  and  cream.  Some  of  the  domestic  Camembert  is  said  to  be 
a  fair  substitute  for  the  imported. 

PBINCIPAl.   FACTORIES  WHEBE  THET  ABE   MADE. 

There  are  three  establishments  for  making  fancy  cheese  in  Orange 
County.  The  largest  of  these  was  established  in  1873,  and  its  principal 
business  is  iu  IN'eufch&tel  and  cream  cheese,  although  it  makes  a  little 
Fromage  de  Brie  and  d'Isigny.  A  Frenchman  had  come  to  the  county 
and  manufactured  Neufchiitel  some  time  before,  but  had  not  made  a 
'  business  success.  The  present  proprietors  bought  out  the  interest  of 
this  pioneer  and  continued  the  enterprise.  During  the  first  year  they 
used  not  more  than  20  quarts  of  milk  a  day  in  the  manufacture  of  the 
cheese,  but  gradually  the  business  assumed  larger  proportions.  Then 
a  well-known  New  York  firm  sent  for  the  senior  proprietor  and  told 
him  that  they  wanted  for  their  trade  a  richer  and  more  delicate  cheese 
than  anything  to  be  found  in  the  market  and  asked  him  if  he  could  not 
devise  something  of  that  kind.  After  studying  the  subject  for  some 
time  he  produced  the  rich,  soft,  cream  cheese  which  is  now  such  a 
favorite  among  cheese  lovers,  and  which  has  been  so  extensively  copied 
and  reproduced  by  other  establishments.  The  origin  of  this  variety  of 
cheese  should  therefore  be  credited  to  Orange  County  and  the  estab- 
lishment referred  to.     At  first  the  Neufchatel  was  packed  in  empty 
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Btarch,  raisin,  or  aoftp  boxes,  which  conld  be  bought  cheaply  from  gro- 
cers. These  held  from  112  to  24S  cakes  of  the  cheese,  which  were  at  that 
time  simply  rolled  in  tissne  manila  pai>er  and  packed  in  tbe  boxes, 
with  straw  to  flU  tbe  interstices.  At  length  it  occurred  to  the  makers 
that  it  would  be  much  better  to  have  boxes  made  of  tbe  exact  size  to 
hold  a  certain  number  of  cakes ;  so  boxes  holding  200, 150,  and  100  cakes 
were  tried,  and  it  was  very  soon  found  that  those  holding  100  were 
most  in  demand.  Then  others  were  made  to  contain  50  cakes,  and 
finally  only  25,  and  with  each  change  the  business  showed  an  increase. 
Along  with  Ihe  change  in  boxing  came  other  improvements,  such  as 
sabstituting  white  parchment  paper  for  manila,  and  oatside  of  this 
tin  foil  stamped  with  a  trade-mark  and  tbe  name  of  the  cheese.  The 
same  results  followed  these  improvements  as  when  ordinary  factory 
cheese  were  first  put  into  single  boxes  instead  of  casks — tbe  oeater 
apiiearance  of  the  goods  largely  increased  their  sale. 

The  cheeses  of  this  firm  are  sold  in  all  the  large  cities  of  this  coantry, 
from  Boston  to  New  Orleans.  They  even  go  to  the  Pacific  Coast,  and, 
what  is  stranger  still,  there  is  a  steady  and  increasing  demand  for  them 
in  the  island  of  Cuba.  The  war  in  Cnba  does  not  seem  to  have  caased 
any  diminution  in  the  sale  of  cheese  there.  The  firm  continues  to  ship 
weekly  an  average  of  more  than  100  cases  to  the  island.  Ordinarily  in 
the  Eastern  States  the  cheese  is  consumed  within  a  few  days  after  being 
made,  and  when  asked  if  it  did  not  acquire  a  sharp  taste  after  a  long 
voyage  by  sea  or  overland,  the  originator  said  he  had  never  eateQ  it  in 
the  tropics,  bnt  had  tried  it  in  Western  Oregon,  and  bad  found  it  all 
right  there. 

This  establishment  is  very  complete,  and  may  be  taken  as  the  type 
for  this  class  of  manufacture.  About  200,000  feet  of  lumber  is  used 
annually,  the  wood  being  cut  and  put  up  in  shooks  about  100  miles  away- 
A  printing  machine  has  recently  been  purchased  for  patting  the  imprint 
on  tlie  outside  of  the  boxes,  which  has  hitherto  been  done  with  a  stencil 
plate.  With  this  the  printing  will  be  done  directly  npon  the  wood. 
The  manufacturing  rooms  occupy  the  entire  basement  of  the  large 
building,  and  are  floored  throughout  with  stone.  A  75horBepower 
boiler  runs  the  machinery.  All  the  utensils  and  cloths  are  cleansed  by 
steam.  The  curd,  after  draining  as  much  as  it  will  in  tbe  siuks,  is  pat 
under  powerful  press&s  in  bags,  about  a  dozen  under  each  press,  of 
which  there  are  long  rows  through  the  middle  of  one  end  of  the  base- 
ment. Of  course  large  quantities  of  extra  cream  are  used  to  enrich  the 
cream  cheese,  and  this  is  obtained  by  three  large  Separators.  The  milk 
is  put  into  the  separators  warm  and  fresh,  but  as  the  cream  runs  out  it 
drips  over  a  range  of  pipes  filled  with  brine,  and  even  in  the  warmest 
weather  when  tlie  cream  reaches  the  cans  into  which  it  drips  it  is  cooled 
down  to  SCO  or  38^  F.  The  large  coring  rooms  for  hot  weather  are  also 
cooled  with  brine  pipes.  The  skim  milk  is  all  carried  by  gravity  to  a 
tank  outside  the  building,  and  from  that  is  forced  np  to  another  tank 
on  a  hill  3,500  feet  away.    There  it  is  used  for  feeding  hogs,  of  which 
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about  400  are  kept  continnally  in  the  peos.  This  is  one  of  the  profitable 
features  of  the  eatablishment. 

During  the  first  wiater  this  concem  only  used  about  200  quarts  of 
cream  the  whole  seasou ;  now  over  800  quarts  of  cream  are  used  per 
diem.  The  total  amount  of  milk  used  in  the  year  189a  was  something 
over  3,250,000  quarts.  Three  millions  of  this  was  used  in  the  matin- 
facture  of  cheese,  the  rest  in  producing  cream,  which  was  sold  in  its 
natural  condition.  In  rouuduumbers,  0,000,000  poaads  of  milk  was  con- 
verted into  cheese,  the  product  of  which  would  average  600,000  pounds 
of  cheese.  The  low  prices  of  Cheddar  cheese  in  1895  did  not  affect  the 
price  of  soft  cheeses  to  any  considerable  extent,  nor  does  the  season 
of  the  year  affect  them.  From  January  to  January  they  sell  at  the 
same  prices.  This  system  has  its  advantages  and  its  disadvantages; 
for,  should  the  Sew  York  price  of  milk  average  high,  the  manofaoture 
of  fancy  cheese  must  be  conducted  at  a  loss,  the  milk  being  bought  fi:om 
the  dairymen  on  the  baats  of  prices  at  the  New  York  city  market. 

The  sale  of  fancy  cheese  is  increasing  rapidly,  and  the  enormooB 
falling  off  in  our  export  of  Cheddar  cheese  will,  if  it  continues  much 
longer,  compel  the  factory  men  to  enter  upon  some  other  branch  of  the 
business.  While  it  is  manifestly  for  the  interest  of  this  factory  that 
the  number  of  factories  making  soft  cheese  should  continue  to  be  lim- 
ited, the  proprietors  can  not  help  expressing  the  conviction  that  sooner 
or  later  our  factoiy  men  will  have  to  resort  to  the  mauulactnre  of  a 
better  article  of  Cheddar,  or  to  a  flrst-class  butter,  or  to  different  vari- 
eties of  cheese,  in  order  to  make  a  market  for  the  milk. 

Of  the  other  two  factories  of  a  similar  kind  in  Orange  County,  one 
makes  only  Brie  and  d'Isigny,  and  the  other  adds  Camembert,  Caprera 
Cream,  Neafchutel,  Kiimmel,  Liederkranz,  and  Kappen  cheese.  The 
proprietors  of  both  are  native  Swiss,  and  learned  the  art  of  cheese  mak- 
ing in  their  own  country.  In  the  case  of  the  older  factory,  its  operators 
spent  seventeen  years  in  Normandy,  France,  where  they  perfected  their 
knowledge  of  the  Brie  process.  Coming  to  this  country,  they  opened 
a  factory  for  the  production  of  foreign  varieties  of  cheese,  and  for  a 
time  they  made  Camembert  also,  although  recently  they  have  given 
this  up.  They  were  the  originators  of  the  variety  called  "d'Isigny." 
When  asked  how  they  came  to  give  it  that  name,  tiiey  replied  that, 
as  Isigny  butter  was  the  best  butter  made  in  France,  they  desired  to 
make  their  Fromage  d'Isigny  the  best  cheese  in  the  United  States. 
But  as  soon  as  the  cheese  began  to  ivcqaire  a  reputation  other  makers 
imitated  it  and  used  the  name,  although  it  properly  belonged  to  their 
manufacture  only.  At  the  World's  Fair  in  Chicago  their  Brie,  d'Isigny, 
and  Camembert  all  took  first  prizes,  and  several  of  the  leading  hotels 
and  most  fashioiuible  restaurants  in  New  York  City  use  their  goods. 
The  cheese  is  principally  marketed  in  New  York  and  Chicago.  They 
hold  their  prices  firm  and  do  not  change  from  year's  end  to  year's  end. 
They  nse  in  round  numbers  1,160,000  pounds  of  milk  yearly,  which 
gives  them  a  production  of  aboat  116,000  pounds  of  cheese. 


Another  factory  is  aittiated  in  the  village  of  Monroe.  This  estab- 
liBhrnent  is  now  mauaged  by  a  Swiss  maker,  and  produces  a  greater 
namber  of  varieties  of  cheese  than  the  other  two  factories.  Its  iniinu- 
facture  (-omprises  Brie,  d'Isigny,  Camembert,  Caprera  Cream,  Seuf- 
chi'itel,  Kiimmel,  Liederkranz,  and  Kappeu  cheese.  More  of  the  two 
varii'tie.-4  first  named  are  made  than  of  the  others,  and  in  the  winter 
seimoii  the  racks  are  well  (tiled  with  stock,  ranging  irom  perfectly  uen~ 
to  -i  and  i  weeks  old.  They  handle  aboat  the  same  araoant  of  milk 
as  the  factory  described  above  and  prodnce  abont  the  same  qaautity 
of  cheese  annually. 

Another  l^Tge  establishment  of  the  same  character,  and  one  of  the 
largest  in  the  United  States,  is  located  in  Jefferson  County.  At  this 
factory  are  made  Brie,  d'Isigny,  Camembert,  Xenfchatel,  Square  Cream, 
Wiener,  Miinster,  Limburger,  Stilton,  and  in  the  somuier  time  some 
American.  The  variety  that  is  made  in  largest  quantity  is  d'Isigny, 
and  Neiifchfitel  comes  next.  Their  goods  are  marketed  in  all  the  large 
cities  of  the  United  States.  Most  of  them  are  sold  at  20  to  30  days  of 
age,  except  the  Cream  and  Neufcbfite],  which  are  shipped  fresh.  The 
fectory  handles  aboat  15,000,000  ponuds  of  milk  annually,  which  in 
roaod  numbers  amounts  to  1,500,000  pounds  of  cheese.  The  business 
Increases  from  year  to  year,  and  the  low  prices  of  Cheddar  cheese  last 
season  seemed  to  make  little  if  any  difference  in  the  prices  of  their  goods. 
Their  plant  isftirnished  with  all  sorts  of  machinery  for  doing  the  work 
and  with  every  device  for  saving  time  and  doing  away  with  mannal 
labor.  The  company  has  in  its  employ  men  from  different  parts  of 
Enroi>e  who  make  special  kinds  of  cheese  by  the  same  processes  that 
are  used  abroad- 
Still  another  is  located  in  Chenango  Oounty  and  does  a  large  business. 
Its  headquarters  are  in  New  York  City,  where  it  does  a  large  imiwrtiiig 
business  also.  The  staple  varieties  of  their  manufacture  are  NeufcMtel, 
Philadelphia  Cream,  Saratoga  Cream,  Brie,  and  d'Isigny,  besides  which 
they  make  some  Miinster,  Hand,  English,  and  State  factory  cheese  in 
summer  when  there  is  a  surplus  of  milk.  The  manager  of  their  factory 
turns  out  besides  cheese  a  large  amount  of  bntter,  which  is  nusalted, 
uncolored,  and  is  put  up  in  prints  for  the  New  York  market.  During 
the  year  1895  the  company  received  3,470,516  pounds  of  milk,  from 
which  they  mauufactured  the  following  amounts  of  cheese: 

Bom. 

English  Dairy  cheese 4,230 

Neufchiitel 28,789 

Philadelphia  Cream - 10,625 

Fromago  da  Brie 6,272 

Fromage  d'iBigny 10,927 

Hand  Kaso 1, 800 

MiinBtcr 9M 

Averaging  the  cheese  at  10  pounds  to  the  hundredweight  of  milk, 
the  total  cheese  made  by  this  company  would  be  347,051  pounds.    The 
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name  "  Philadelphia  Cream,"  for  cheese,  ia  secared  to  this  establishment 
by  copyright. 

A  cheese  of  iiecoHar  size,  Bhape,  and  appearance,  and  known  as  the  . 
Pineapple,  is  made  in  Wyoming  Coanty.  This  style  originated  with 
the  family  which  still  controls  ita  mannfactare.  These  cheeses  me  made 
in  three  sizes,  viz,  2,  4,  and  G  pounds,  the  larger  size  being  put  np  four 
in  a  box,  the  others  seven  in  a  boil  They  are  jobbed  at  42.75  per  box. 
Last  year  was  abont  an  average  season  for' the  business,  bat  prices 
were  a  trifle  lower  than  before,  being  somewhat  aB'ected  by  the  decline 
in  Cheddar  cheese.  These  goods  are  marketed  in  all  the  large  cities  of 
the  land.  Sixteen  per  cent  of  extra  cream  is  added  to  the  milk  from 
which  the  cheese  is  made,  thus  creating  a  rich  and  dehcate  product 
that  finds  favor  with  many  consnmers.  The  cheese  will  keep  perfectly 
for  two  or  three  years;  hence  there  is  no  danger  of  loss  to  jobbers  or 
retailers  who  handle  it.  The  season  of  manufacture  is  from  the  first  of 
April  to  the  middlo  of  November.  About  1,000,000  pounds  of  milk  were 
used  by  this  firm  last  year,  which  produced  100,000  pounds  of  cheese. 

Still  another  establishment  which  manufactures  small  cheese  and 
English  Dairy  cheese  that  go  through  a  special  process  and  are  cured 
much  longer  than  onr  ordinary  stock  before  being  sent  to  market,  is 
located  at  Gilbertsville,  Otsego  County,  N.  Y.  The  firm  owns  a  dozen 
factories,  scattered  through  difiereut  towns  in  that  coanty,  and  their 
manufacture  consists  principally  of  fancy  small  cheeses  of  different 
sizes.    Last  year  the  production  was  as  follows: 

Stjiua.  Qoutlty. 

I  Potmdi. 

EDKlfb  Dnii?.  IB  ponnda  Mch 3U  U3 

Table  cb«M,  i  ponnda  eaob !       IB,  000 

FuLoy  nntolored :  j 

ituid  ZOpouDdl  eacb SZ.ftlS 

ToUl ~ 700,084 

It  takes  the  English  Uairy  cheese  &om  five  to  six  months  to  cure  suf- 
ficiently to  be  put  on  the  market.  They  are  sold  principally  in  New 
York,  Boston,  Philadelphia,  and  Baltimore.  The  Table  cheese  has  to 
be  cured  abont  the  same  length  of  time.  The  smaUer  uncolored  cheeses 
are  ready  for  market  in  thirty  days,  and  are  made  especially  for  New 
York  customers.  The  larger  uncolored  fancy  cheeses  are  made  for  the 
Boston  market.  These  are  made  soft,  and  are  ready  for  market  at  twenty 
days  old.  It  is  understood  that  a  considerable  proportion  of  the  cheese 
which  is  sent  to  New  York  and  Boston  goes  directly  to  private  families, 
on  orders,  jnst  as  a  good  deal  of  the  fancy  butter  made  in  private  dai- 
ries is  sapplicd  to  si)ecia)  customers.  This  is  the  moat  desirable  trade 
to  have,  as  it  saves  the  commission  of  a  middleman. 

The  total  amount  of  fancy  cheese  annually  manufactured  by  these 
seven  establishments  is  about  3,500,000  pounds. 
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MANrPACTUBB  OP  LIUBUBaBB,   SW£1TZEB,   AND  MTJSSTER. 

In  additiou  to  tbese  special  factories  there  is  a  cooBiderable  namber 
of  establisUmeuta  iu  Oneida,  Lewis,  aud  Jefierson  couuties  which 
mauofacture  Limburger,  Swiss,  Miiuster,  and  Stiltou  cheese  esclusiveiy. 
Id  the  report  of  the  New  York  State  commissioner  of  agricaltiire  for 
1893,  57  of  tbese  Victories  are  Qiiiued,  2  of  whicli,  for  the  maoufacture 
of  Swiss  cheese,  are  iu  Erie  Ooauty,  Tbe  total  ])roduct  of  the  57  estab- 
lishments in  the  year  1893  was  2,fi29,143  pounds,  which  was  included 
in  tbe  sum  total  fur  that  year  already  given,  as  was  also  the  product  of 
the  other  fancy  cheese  fiietories.  Although  there  was  very  little  diminu- 
tiou  in  tbe  product  of  tbe  latter  last  year,  it  is  quite  probable  that  the 
product  of  the  Swiss  aud  Limburger  factories  decreased  last  seasou  in 
about  the  same  ratio  as  that  of  the  Cheddar  factories,  as  they  were 
subjected  to  the  same  climatic  influences.  The  amount  of  Limburger 
produced  is  far  in  excess  of  all  the  other  varieties  put  together,  40  fac- 
tories making  2,003,070  pounds.  There  are,  besides,  8  factories  which 
made  both  Limburger  aud  Swiss  cheese,  and  these  produced  181,256 
pounds.  Tbe  6  factories  that  ai'e  devoted  entirely  to  the  production 
of  Swiss  cheese  made  231,121  pounds.  Five  factories,  which  made 
Stlltou  and  other  fancy  brands,  produced  158,696  pounds,  and  tbe 
product  of  '1  fa<^tories  in  which  only  Muuster  is  made  was  55,000  pounds. 
Of  course,  tbe  product  of  this  whole  business  is  small,  being  only  a 
trifle  over  2  ]}ev  ceut  of  the  entire  amount  of  cheese  made  in  tbe  Stale, 
or,  counting  in  the  other  fancy  cheese,  about  C  per  cent  of  tbe  whole. 
There  is,  therefore,  ample  room  for  an  Increase  in  the  production  of 
fancy  varieties,  providing  they  are  made  sufficiently  palatable  to  tempt 
the  tastes  of  our  own  impulatiou.  That  must  be  the  criterion  for  suc- 
cess. Tliere  are  as  yet  no  Edams  made  iu  this  State,  altbongb,  with 
the  exception  of  Swiss  aud  Italian  cheese,  tbo  largest  importation  of 
any  foreign  variety  consists  of  Edams.  There  is  a  clear  field  open  for 
the  maker  who  will  produce  this  cheese  of  such  a  quality  that  it  will 
compete  with  tbe  importations  from  Holland.  It  is  doubtful  if  Boque- 
fort  cheese  can  ever  be  successfully  produced  in  this  country,  on 
account  of  the  requirements  fur  curing  it,  unless  the  time  shall  come 
when  any  .variety  may  be  reproduced  by  tbe  introduction  of  tbe  proper 
bacilli.  Such  a  result  seems  to  be  the  dream  of  the  dairy  bacteriologist 
of  the  present  day. 

While  the  amount  of  Brie  cheese  made  in  tbe  State  is  comparatively 
large,  it  does  not  yet  rival  its  French  namesake  in  delicacy  and  palata- 
biltty.  Further  improvement  in  its  manufacture  will  doubtless  create 
a  greater  demand  aud  a  wider  market  for  it.  Some  of  the  Gamembert 
made  here  is  really  good,  but  not  yet  equal  to  its  foreign  competitor. 
But  for  tbe  production  of  any  European  variety  with  success,  a  special 
study  must  be  made  of  our  soil  and  grasses  aud  of  tbe  conditions  of  our 
climate.    Above  all,  our  dairymeu  must  learn  to  exercise  the  same  C9i^ 
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aud  neatness  in  the  treatment  of  their  cows  and  milk  that  is  fonnd  in 
the  Swiss  and  Dutch  dairies.  lu  the  couutriea  vhich  produce  those 
fine  varietiee  of  cheese  the  cov  stable  is  often  au  integral  portion  of  the 
hoase  and  is  kept  with  the  same  scnipalous  neatness.  Of  coarse  it  is 
not  necessary  that  our  dairymen  should  baild  the  house  as  an  attach- 
ment to  the  stable,  or  should  put  the  manure  pile  in  the  front  yard,  as 
is  commonly  done  in  continental  countries,  but  it  is  necessary  that  tliey 
should  keep  the  stables  free  from  manure  and  from  bad  odors,  that  they 
should  give  clear,  pnre  water  to  the  cows,  aud  that  tbe  cows  aud  their 
udders  should  be  kept  as  free  as  possible  from  manure  or  dirt  of  any 
kind. 

An  expert  opinion  on  the  requisite  dairy  work,— A  member  of  one  of 
tbe  largest  cheese  importing  houses  in  ^ew  York,  himself  in  early  life 
a  practical  cheese  maker  in  Switzerland,  when  asked  his  opiuiou  as 
to  tbe  manufacture  of  foreign  Tarieties  in  this  country,  said  it  would 
be  of  great  value  to  our  dairymen,  not  more  on  account  of  the  money  to 
be  made  by  it  than  for  the  special  care  it  would  require  to  be  given  to 
the  cattle  aud  to  the  general  work  of  the  dairy  in  order  to  produce 
fine  qualities  of  cheese.  It  would  have  a  tendency  to  compel  the  dairy- 
man to  take  more  rational  care  of  his  cattle  aud  their  food.  Certain 
weeds  in  tbe  pastures  are  very  detrimental  to  the  manu&ctureof  such 
cheese,  and  tJiey  ought  to  be  grubbed  out  as  they  are  in  European 
countries.  The  cowa  also  should  receive  mtire  attention  than  is  cus- 
tomary in  America,  to  obtain  the  largest  possible  quantity  of  milk  aud 
especially  the  finest  quality.  Tbe  manufacture  of  Yankee  cheese 
requires  less  care,  punctuality,  and  cleanliness  in  milking,  and  tbe  firm 
buys  its  American  Sweitzer  £ram  makers  preferably  of  Swiss  or  Dutch 
birth  aud  education.  The  Yankees  are  too  careless.  Swiss  cheese  has 
to  undergo  along  process  of  fermentation,  and  bad  milk  shows  itself 
during  this  process  aud  makes  bad  places  in  the  cheese. 

The  main  point  in  the  above  opinion  is  coming  to  be  a  vital  one  among 
cheese  dairymen.  The  first  requisite  for  making  good  cheese  is  clean 
and  wholesome  milk.  This  is  the  foundation  of  the  dairy  business,  and 
until  tbe  farmers  themselves  appreciate  this  and  strive  to  produce  such 
milk,  all  efforts  of  the  makers  of  cheese  must  be  more  or  less  ineffectual. 
A  great  deal  has  been  said  and  written  on  cleanliness  iu  the  dairy,  but 
when  dairymen  think  of  that  subject  they  generally  apply  it  to  tbe 
utensils  and  receptacles  of  the  mQk  and  manufacturing  rooms.  It 
must,  however,  go  back  of  all  that  and  be  applied  to  the  external  con- 
dition of  tbe  cow,  to  her  daily  surroundings,  to  the  hands  of  the'milker, 
and  to  tbe  care  taken  in  milking.  The  condition  in  which  the  bowl  of 
a  separator  is  left,  after  a  mess  of  milk  has  passed  throngh  it,  is  enough 
to  convince  anyone  who  has  seen  and  smelt  of  it  that  a  mass  of  filth 
is  to  be  found  in  average  milk  as  it  comes  from  the  average  milking 
stable.  Tbe  average  farmer  is  too  apt  to  think  that  tbe  factory  man 
who  insists  upon  having  clean,  untaiuted  milk  is  a  crank,  and  to  neglect 
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the  regnlations  prescribed  by  bim  for  obtainiug  b  pore  article.  But 
the  truth  is  that  our  cheese  will  uever  reach  the  standard  of  European 
quality  ontil  this  fundamental  cleanliness  in  the  care  of  the  cow  and 
the  milking  is  understood  and  adopted  by  our  durymeu. 

DAIRT  BOAHDS  OT  TRABB   HT  THE  STATE  OF  STBW  TOKK. 

THBIB  HI8TOBT  AND   PURPOSE. 

Dairy  boards  of  trade  were  first  instituted  in  this  conntry  in  the  year 
1871.  The  flrst  meeting  for  the  purpose  of  organizing  such  a  board 
was  held  at  Little  Falls  March  6, 1871,  and  the  first  sales  day  was  May  1. 
Utica  was  next  in  the  field,  and  made  its  flrst  sales  on  May  29,  while 
Sinclairville,  Cbaataoqua  County,  came  third,  its  sales  day  occurring 
on  Jane  1.  These  three  markets  started  within  a  single  month,  aud 
Hon.  X.  A.  Willard,  of  Little  Falls,  was  the  leading  spirit  both  at  that 
place  and  at  Sinclairville. 

The  purpose  of  these  orgauizations  was  primarily  to  help  the  dairy- 
men. Frevioas  to  that  time  buyers  often  took  advantage  of  the  factory 
men,  who  were  not  as  well  informed  on  the  markets  as  the  buyers  and 
might  Qot  know  that  an  advance  was  taking  place  nntil  several  days  after 
it  had  begun.  By  organizing  into  boards  of  trade  and  not  selling  cheese 
at  the  factories,  but  only  at  the  weekly  meetings  of  the  boards,  where 
the  latest  quotations  were  posted  in  plain  sight,  the  factory  men  pro- 
tected themselves  against  buyers  who  might  be  disposed  to  take 
advantage  of  them  and  were  prepared  to  act  with  intelligence  aud  in 
accordance  with  the  latest  news  of  the  market.  The  popularity  of 
these  boards  is  evidenced  by  the  fact  that  there  is  not  a  section  in  the 
State  where  a  large  cheese  interest  exists  which  has  not  some  institu- 
tion of  the  kind.  At  Oanton,  Watertown,  Ogdensbnrg,  Fulton,  and 
Boonville,  besides  the  places  already  named,  regnlar  organizations  have 
been  formed,  while  at  Gouvenieur,  Norwich,  Lowville,  Cattaraugus,  and 
Cuba  a  regular  weekly  market  is  held  without  any  formal  organization, 
The  yearn  when  the  regular  boards  were  first  established  are  as  follows: 
Little  Falls,  Utica,  and  Sinclairville  in  1871;  CaQtou,1876;  Watertown, 
1879;  Ogdensburg,  1880;  Fulton,  about  1882;  Boonville,  1894. 

Utica  has  been  the  heaviest  cheese  market  in  the  country  from  the 
start.  There  were  two  reasons  for  tbis:  It  conld  always  be  reached  iu 
a  night  by  buyers  from  New  York,  aud  there  was  more  fuU-creani  cheese 
to  be  had  there  than  at  Little  Falls.  The  transactions  of  1871,  the  fir-st 
year  of  the  Utica  market,  were  ouly  45,000  boxes.  In  1873  they  ran  up 
to  100,000  boxes.  In  1877  they  bad  reached  210,713  boxes.  The  next 
year  (1878)  they  were  322,535  boxes,  but  it  was  ten  years  before  another 
hundred  thousand  had  been  added  to  this.  In  1388  the  transactions 
amounted  to  409,5f>4  boxes,  although  on  account  of  lower  prices  the 
value  of  cheese  sold  was  $2,187,071,  against  $2,415,581  the  year  before, 
when  the  siiles  were  22,000  boxes  leaa.  Even  in  1889,  when  transactions 
reached  the  largest  total  ever  knowu  on  that  market,  viz,  441,386  boxes, 
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the  valae  of  cheese  Bold  was  only  $3,294,500  becaase  of  still  ftirther 
slirinka^  in  prices.  While  therefore  the  heaviest  transactloDS  took 
place  in  1889,  the  sales  broaght  the  largest  amonnt  of  money  in  1887, 
Since  1889  the  amount  of  cheese  marketed  here  has  gradually  shrunk 
away,  antU  in  the  year  1895  it  was  only  218,545  boxes,  which  brings  it 
down  within  aboat  8,000  boxes  of  the  marketings  in  1877.  The  aver- 
age price  also  was  so  much  lower  than  any  other  in  the  history  of  the 
board  that  the  valne  of  the  cheese  was  only  $1,002,859,  against  a  value 
of  $1,077,431  in  1876,  the  first  year  that  values  were  reported,  and 
when  the  transactioas  were  only  167,365  boxes.  One  cause  of  the  fall- 
ing off  in  sales  at  TTtica  was  the  establishment  of  tbe  board  of  trade 
at  Boonville  in  1894,  which  drew  off  about  40,000  boses  that  were  for- 
merly marketed  at  Utica.  Another  cause  that  has  operated  increas- 
ingly for  several  years  past  was  the  building  of  milk  stations  (for  city 
supply)  ou  railroads  running  south  from  Utica,  which  took  away  a  great 
deal  of  milk  that  was  previously  carried  to  cheese  factories.  These 
causes  show  that  the  heavy  shrinkage  of  transactions  at  this  market 
in  the  last  six  years  is  due  only  partially  to  a  diminution  in  the  pro- 
duction of  cheese.  If  early  all  the  milk,  however,  which  is  taken  to  tbe 
stations  was  formerly  converted  into  cheese,  and  there  is  no  doubt  that 
even  iu  a  good  year  for  feed  the  cheese  production  would  now  show  a 
heavy  decrease  in  comparison  with  that  of  1890.  Milk  routes  are  grad- 
ually extending  farther  and  farther  into  the  interior  of  the  State,  and 
stations  have  been  built  iu  1896  on  roads  that  have  never  before  carried 
milk.  All  this  is  of  course  a  help  to  those  who  remain  in  the  cheese 
dairying  business,  as  it  will  leave  juat  so  much  less  of  their  product  to 
be  marketed  and  make  it  easier  to  dispose  of.  Generally  speaking,  all 
the  milk  that  is  taken  to  tbe  stations  and  sold  to  go  to  New  York,  at 
least  in  cheese-making  sections,  has  formerly  been  taken  to  the  cheese 
factories  and  would  go  there  now  if  it  were  not  for  this  new  outlet. 

METHODS  OP  BAI.E  ANB  SHIPHBKT. 

Now^ays  cheese  is  never  brought  to  the  boards  of  trade  when  the 
factory  men  go  to  make  their  sales.  Buyers  know  the  factories  by  their 
reputation,  and  they  often  drive  through  the  coantry  to  examine  the 
cheese  on  the  shelves.  Besides,  when  tney  buy  the  cheese  there  is  a 
tacit  understandiug,  or  sometimes  a  positive  agreement,  that  tbe  stock 
must  come  up  to  a  certain  standard  in  quahty,  especially  when  it  is 
recommended  and  bought  as  first  quality.  When  it  arnves  at  its  des- 
tination it  is  examined  by  an  inspector,  and  if  it  is  found  to  be  inferior 
the  factory  is  obliged  to  submit  to  a  reduction  in  the  price.  Sometimes 
a  few  boxes  only  are  not  up  to  the  standard ;  in  this  case  these  few  are 
"rejected"  and  sold  in  open  market  for  whatever  price  they  will  briug, 
and  the  factory  bears  whatever  loss  there  may  be  on  them.  Cheese  is 
shipped  from  the  factory  to  any  point  the  buyer  may  direct.  If  a  buyer 
sells  to  a  Western  fljrm,  or  rather  buys  for  one  on  an  order,  he  directs 
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the  cheeae  sent  straiebt  firom  the  factory  to  that  firm.  When  goiag  to 
Kew  York  they  are  often  shipped  two  or  three  days  before  the  meeting 
of  the  board  in  the  shipper's  own  name,  and  at  the  board  the  bill  of 
ladiog  is  torned  over  to  whatever  buyer  happens  to  take  them. 

CHZtESB  PACTORmS  HI  NBW  TORK. 

INTBODUOTION,  IHCBBA8B,  AND  PBB8BHT  NUMBEB. 

The  Story  of  the  introdaction  of  cheese  factories  has  been  so  ofl«n 
rehearsed  that  it  is  not  necessary  to  repeat  it  here.  Bnt  it  may  be 
desirable  to  note  certain  facts  in  relation  to  their  increase  and  manage- 
ment that  are  not  so  well  known  outside  of  those  dairymen  who  keep 
close  cratch  of  the  statistics.  It  has  already  been  stated  that  the  first 
cheese  factory  was  started  by  Jesse  Williams  in  Oneida  County  in  the 
year  1851.  The  advantages  of  sacb  an  establishment  soon  became 
apparent  to  dairymen  who  possessed  the  privilege  of  living  near  it,  bnt 
the  knowledge  of  these  advantages  was  slow  in  spreading  throngh  the 
other  States.  In  the  report  of  the  New  York  State  Agricultural 
Society  for  1862,  Mr.  WiUard  enumerates  34  cheese  factories  iu  Oneida 
County  In  1861,  ten  years  after  their  introduction,  and  says  there  are 
other  factories  in  Herkimer,  Cortland,  Jefferson,  and  Lewis  counties. 
At  the  same  time,  he  says  the  system  "  has  not  been  sufficiently  tested 
to  render  it  certain  that  it  is  to  displace  entirely  the  old  methods." 
Under  most  of  the  censuses  that  have  included  dairy  statistics,  cheese 
factories  and  creameries  have  been  put  together,  and  the  total  number 
of  the  two  combined  has  been  given  instead  of  the  number  of  each 
separately.  This  makes  it  dilficalt  to  state  what  the  number  of  cheese 
factories  was  in  any  particular  year.  According  to  Bulletin  So.  1  of 
the  Dairy  Division  of  the  Department  of  Agriculture  at  Washington, 
there  were  269  factories  in  I^ew  York  in  1864,  484  iu  1865,  818  in  1870, 
and  1,018  in  1875.  In  1880  the  whole  number  of  factories  and  cream- 
eries was  1,652,  while  in  1890  they  seemed  to  have  diminished  to  1,337. 
In  1893  the  State  commissioner  of  agriculture  made  an  enumeration 
which  showed  the  existence  of  1,156  factories  and  313  creameries,  a 
total  of  1,369,  or  a  small  increase  over  1890.  Again  iu  1894  a  similar 
enumeration  was  made,  showing  1,033  factories  and  311  creameries,  or 
a  total  of  1,343,  a  diminution  of  33,  which  brought  the  number  down  to 
within  6  of  the  number  in  1890.  These  are  the  latest  statistics  taken, 
and  as  they  stand  it  would  appear  that  the  whole  number  of  establish- 
ments  in  which  cheese  was  made  was  greater  in  the  year  1880.  This 
is  no  doubt  correct,  as  our  cheese  production  reached  its  highest  point 
in  1881. 

One  of  the  State  dairy  laws  in  1885  authorized  the  State  commis- 
sioner to  issue  a  brand  for  New  York  State  Full  Cream  Cheese,  and 
fixed  a  heavy  penalty  for  its  use  on  any  cheese  that  was  not  full  cream. 
The  factories  did  not  take  up  the  use  of  this  brand  very  readily,  appar- 
ently for  the  reason  that  many  of  them  made  skim  cheese  in  the  fall, 
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and  conld  not  place  the  brand  on  this  class  of  goods.  Dealers,  how^- 
ever,  appreciated  the  value  of  the  brand,  and  gradually  came  to  make 
demands  for  it,  so  that  In  the  year  1S90  CommissioDer  Brown  gave  a 
list  of  757  factories  which  bad  ased  it  that  season.  In  1891  the  num- 
ber bad  risen  to  796,  but  by  1894  it  had  decreased  to  773.  According 
to  this  latest  enumeration,  Cattaraugus  County  stands  first,  with  102 
factories  using  the  brand;  Oneida  Coanty  comes  next,  with  96,  and 
Allegany  third,  with  91,  Then  follow,  at  a  considerable  distance 
behind,  Lewis,  with  69;  Herkimer  aud  Oswego  each  with  66,  and  Jef- 
ferson, with  63.  Of  the  remaining  cheese  counties  comparatively  few 
Tise  the  brand.   . 

SIZE   OF  FACTOBIES. 

There  is  a  wide  difference  in  the  sizes  of  cheese  factories.  Some 
make  only  5  or  6  cheeses  a  day;  others  make  as  many  as  22  in  the  height 
of  the  season.  A  factory  of  average  size  will  ptodnce  from  8  to  10 
cheeses  a  day.  Five  cheeses  a  day  woald  require  about  3,000  pounds  of 
milk.  As  a  rule,  the  smallest  factory  would  nse  the  milk  of  about  150 
cows;  the  average  factory  would  take  the  milk  of  300;  while  the  largest 
wonld  have  the  patronage  of  from  500  to  600.  The  number  of  patrons 
is  so  variable  that  it  is  impossible  to  give  any  idea  concerning  it  that 
would  be  trustworthy.  One  farmer  has  5  cows,  while  his  neighbor  may 
have  50.  The  larger  dairies  are  more  apt  to  go  to  the  large  factories, 
heoce  the  number  of  patrons  at  a  small  factory  ia  liable  to  be  out  of 
ail  proportiou  to  the  number  contributing  to  a  large  foctory.  So  the 
amount  of  cheese  made  in  a  cheddar  factory  ranges  from  19,000  or 
20,000  pounds  in  a  season  up  to  220,000  pounds,  or  even  more.  An 
average  factory  will  make  from  36,000  to  40,000  pounds. 

The  location  of  patrons  with  regard  to  the  distance  from  the  factory 
varies  from  one-half  mile  to  3  miles.  Generally  they  come  within  a 
radina  of  about  2^  miles.  The  milk  has  to  be  delivered  at  the  factory 
by  8  a.  m.,  or  sometimes  earlier,  and  it  is  hardly  feasible  to  do  the  milk- 
ing and  hanl  the  milk  more  than  three  miles  before  that  time  in  the 
morning.  It  is  sometimes  delivered  twice  a  day,  at  moming-and  at 
night,  and  this  trouble  of  hauling  is  regarded  as  one  of  the  main  items 
in  deciding  upon  the  location  of  a  factory.  It  makes  but  little  differ- 
ence in  the  expense,  however,  as  the  farmer  usually  drives  the  milk  to 
the  factory  himself  and  nses  his  own  horses  to  do  the  hanbng. 

SYSTSai   OF  HANAQEMENT. 

There  is  practically  no  difference  in  the  system  of  factory  manage- 
ment at  the  present  time. 

Origiaallj  the  milk  received  at  the  pioneer  factoij  was  wholly  paroliaaed  by  the 
lUBiiiifactDreTs,  it  being  estimated  and  paid^  for  by  the  amount  of  cnril  It  prudaced 
when  pressed.  Tllis  wm  not  satisfactory,  bo  dairymen  ware  left  to  accept  a  price  for 
their  milk  or  card  which  the  mannfacturerB  fvlt  safe  in  offering,  or  to  allow  them  <1 
per  hundredweight  of  cheese  maoafaotured  and  tlie  whey  for  performing  the  work 


of  making,  anring,  preparing  for  market,  BclllDg  the  oheese,  reoelviug  And  disbonUig 
the  money,  the  dairymmn  paying  all  other  expenaea,  as  boxes,  baadftges,  salt,  ren* 
net,  ete.' 

Comiag  down  to  otu  own  time,  it  is  found  that  &ctory  men  receive  $1 
per  liundredweiRbt  for  making,  as  tbey  did  thirty  years  ago,  but  for  that 
sam  fnmish  all  the  extras  vhich  are  enumerated  above  as  being  paid 
for  by  the  dairymen.  The  factory  may  be  owned  by  a  single  propri- 
etor or  by  a  stock  company,  but  the  system  of  management  is  the  aame 
in  either  case.  Generally  a  settlement  is  made  with  the  patsnns  once 
in  two  weeks.  Few  factories  in  New  York  hare  as  yet  adopted  the 
method  of  paying  on  the  bfisis  of  fat  contained  in  the  milk,  cons&- 
qnently  each  man  is  credited  with  the  total  weight  of  milk  he  brings, 
an  average  is  made  each  time  of  the  amoant  of  milk  it  takes  to  make 
one  poond  of  cheese,  and  the  patron  is  paid  in  accordance  with  this 
average  on  the  basis  of  the  price  per  poand  of  the  two  sales  of  cheese 
put  together.  The  average  factory  season  runs  from  April  1  to  Novem- 
ber 1,  Some  of  the  large  establishments  ran  three  or  four  weeks  later 
bnt  these  are  exceptions.  After  the  factory  has  closed  dairymen  nse 
their  milk  to  make  the  winter  supply  of  butter  for  themselves  and  their 
neighbors. 

There  is  little  difference  in  the  practice  of  factories  as  to  the  length 
of  time  allowed  for  curing  their  cheese.  It  ranges  &om  eighteen  to 
twenty-five  days,  according  to  the  season  of  the  year.  In  the  spring, 
when  makers  are  anxions  to  get  rid  of  their  fodder  cheese  and  to  take 
advantage  of  the  market  before  prices  decline,  it  is  shipped  at  eighteen 
to  twenty  days  from  the  hoop.  Later  in  the  year  it  is  held  longer,  in 
order  to  care  it  better  and  give  it  safer  keeping  qualities.  It  used  to 
be  the  custom  with  some  factory  men  to  hold  their  cheese  in  the  fall 
and  again  take  advantage  of  the  higher  prices  that  are  apt  to  prevail 
late  in  the  season.  This  is  still  done  to  some  extent,  but  so  many  fac- 
tory men  have  lost  money  on  their  cheese  in  the  last  two  or  three  years 
by  trying  this  experiment  that  it  is  not  now  practiced  to  the  same 
extent  as  formerly, 

PROH  FACTOBY  TO   TABLE. 

Now  let  ns  take  a  piece  of  cheese  at  the  factory  and  follow  it  till  it 
reaches  the  hands  of  the  consumer.  Sappose  it  sells  at  a  board  of  trade 
for  6^  cents  per  pound.  In  a  general  way  this  may  be  calculated  at  65 
cents  per  100  pounds  of  milk.  In  old  times  that  amount  of  milk  wonld 
make  10  pounds  of  cheese,  although  for  a  year  past  it  has  taken  an 
average  of  about  105  pounds  to  make  10  pounds  of  cheese.  This  would 
deduct  1  cent  per  pound  from  the  price  obtained  for  the  cheese  as  the 
cost  of  mannfacturing,  leaving  55  cents  to  the  dairyman  for  his  bandred- 
weight  of  milk.  The  wholesale  cheese  business  has  aJways  been  a  very 
close  one,  and  coneideriiig  the  amount  of  money  used  in  it  dnring  a 

'Report  of  American  Dairymen'a  Association  for  18W,  p.  49.  Paper  by  George 
Williams,  BOD  of  the  founder  of  the  factory  system. 
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year,  tlie  profits  are  probably  smaUer  than  in  any  other  line  of  trade. 
Tbe  original  buyer  is  very  lucky  if  be  gets  a  oommiasioQ  of  one-eighth 
of  a  cent  perpoand.  Freigbtfrom  different  points  in  the  State  to  Sew 
York  City  varies  somewhat  with  the  distance,  but  an  average  of  26  cents 
per  handredweight  will  abont  cover  it.  Thia  and  the  commission  to 
buyer  makes  the  cheese  cost  in  New  York  City  6g  cents.  The  merchant 
in  that  city  expects  to  make  a  profit  of  one-fourth  to  three-eighths  of 
a  cent  if  the  goods  are  sold  soon  after  their  pnrchase.  This  brings 
the  price  np  to  7^  cents,  which  the  retailer  has  to  pay.  Then  conies  the 
charge  which  does  so  mach  to  hinder  the  consumption  of  cheese  in  this 
country.  Betailers  are  not  content  to  take  a  moderate  profit,  but  mast 
have  from  50  to  75  per  cent  advance  on  the  cost  of  the  goods.  The  com- 
mon price  of  cheese  at  a  grocery  store,  when  it  costs  the  retailer  from  7J 
to  7^  cents,  is  14  cents  per  poaod.  In  England,  all  through  the  season 
of  1895,  cheese  sold  at  6d.,  or  10  cents,  retail,  and  in  1896  it  has  sold 
there  as  low  as  4id.,  or  9  cents,  per  pound.  When  American  grocery- 
men  are  willing  to  accept  as  moderate  a  profit  on  cheese  as  the  English 
retailer,  and  sell  It  on  the  same  plane  as  they  sell  batter,  at  an  advance, 
say,  of  20  to  25  per  cent  oyer  cost,  then  we  may  expect  to  see  the  con- 
sumption largely  increased;  bat  so  long  as  they  persist  in  demanding 
such  an  enormous  profit  as  they  have  done  in  the  past,  cheese  will  be 
looked  upon  as  a  luxury  and  only  those  will  buy  it  who  can  afford  to 
indulge  in  laxuries. 

THXi  Furnmi  of  the  ambricak  chbesii  traob. 

CAUSES    OF    DISCOlTBAGEMIiNT. 

Canadian  competition. — Certain  features  which  militate  against  the 
cheese  business  in  this  couutry  have  already  been  mentioned,  but 
there  are  others  that  may  prove  quite  as  serious.  There  is  no  doubt 
that  Canada  will  continne  to  increase  her  make  as  long  as  she  can  find 
a  market  for  the  goods.  If  it  were  not  for  our  duty  on  foreign  cheese, 
the  Canadian  product  would  surely  invade  the  States,  for  the  reason 
that  the  dairymen  of  Canada  live  more  economically  thau  our  dairy- 
men and  can  afford  to  produce  goods  cheaper.  Our  duty  on  cheese 
protects  us  against  this  invasion,  and  the  Canadians  mast  therefore 
seek  their  marketii  in  Great  Britain  and  elsewhere.  In  order  to  do  this 
most  successfully,  they  are  aware  that  their  product  must  be  hedged 
about  with  every  restriction  that  will  prove  a  guaranty  of  its  genuine- 
ness. Their  laws  are  framed  with  express  reference  to  this  guaranty, 
and  the  buyer  is  thus  positively  assured  not  only  that  Canadian  cheese 
contains  all  the  essential  parts  of  the  milk,  but  that  it  does  not  contain 
any  foreign  substauce  whatever.  This  legal  requirement  gives  confi- 
dence in  the  cheese  abroad  and  causes  it  to  be  sought  in  preference  to 
stock  from  this  country,  of  which  so  much  has  been  adulterated  that 
it  i^all  looked  nt>ou  with  suspicion.  One  State  has  one  law  on  the 
subject  and  another  State  has  another  law,  while  still  another  has  none 
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at  all.  It  has  become  self-evident  that  we  muBt  have  a  national  law 
which  will  affect  the  whole  cheese  product  alike,  and  it  will  place  it  on 
the  same  footing  with  that  of  our  Canadian  neighbors.  Witb  sacb  a 
law  in  existence,  it  will  be  the  fault  of  our  dairymen  and  cheese  mak- 
ers themselves  if  their  product  does  not  meet  with  as  ready  sale  as 
that  of  the  Provinces.  It  is  trne  that  Canada  has  fostered  this  indus- 
try by  large  grants  of  money  and  by  the  creation  of  a  department 
whose  special  business  it  is  to  see  that  every  cheese  maker  in  the 
Dominion  is  well  instructed  before  he  begins  his  work,  and  that  he 
receives  additional  instruction  each  year  to  enable  bim  to  keep  up  with 
the  march  of  improvement.  In  our  country  the  States  in  which  cheese 
is  made  have  many  other  ways  of  using  their  money,  and  unfortunately 
too  otten  prefer  to  appropriate  it  for  purposes  dictated  by  political  par- 
tisanship. As  a  consequence,  the  majority  of  our  cheese  makers  are 
too  apt  to  go  on  in  their  old  and  ottea  careless  methods,  with  no  one 
to  instruct  them  or  to  suggest  a  better  method.  The  exception  to  this 
is  found  in  the  case  of  "combinations"  of  factories.  Here  a  number  of 
factories  are  brought  under  the  control  of  one  man,  the  proprietor  or  a 
superintendeDt.  He  says  to  his  makers,  "I  want  all  of  our  cheese  to  be 
uniform  in  quality,  and  in  order  to  have  them  so  they  must  all  be  made 
by  the  same  rule  and  on  the  same  plan.  None  of  you  can  exercise  inde- 
pendent Judgment  in  this  matter,  but  all  must  conform  strictly  to  the 
instructions  laid  down  by  the  company."  By  this  means  the  combina- 
tion avoids  the  rock  upon  which  too  many  of  the  separate  factories  go 
to  pieces.  That  rock  is  the  idea  of  the  maker  that  be  knows  as  much 
as  anyone  else  on  the  subject  of  cheese  making  and  his  unwilliogncss 
to  try  to  learu  even  when  he  has  the  chance.  Canada  is  one  big  com- 
bination under  the  direction  of  its  thoroughly  capable  dairy  commis- 
sioner. He  lays  down  the  rules  and  bU  the  factories  follow  them;  hence 
the  excellence  and  uniformity  of  Canadian  cheese. 

Australasian  competition. — But  Canada  is  not  our  only  competitor. 
For  a  Dumber  of  years  S'ew  Zealand  has  shipped  a  considerable 
amount  of  cheese  to  England,  although  it  is  understood  that  her 
product  is  not  equal  in  quality  to  that  of  either  Canada  or  the  United 
States.  In  1894,  however,  a  more  successful  rival  appeared  in  the 
shipments  from  Australia.  For  several  seasons  down  to  1892  the  Vic- 
toria government  had  paid  a  bounty  to  butter  makers  who  exported 
their  butter  to  the  mother  country,  and  having  placed  that  industry  on 
its  feet,  the  government  withdrew  the  bounty.  Then  a  few  cheese 
factories  were  established  in  the  colony,  and  in  1894  a  bounty  of  6s. 
per  hundredweight  was  placed  on  alt  cheese  manufactured  in  the 
colony  which  could  be  proved  to  have  brought  the  producer  or  exporter 
more  than  60s.  per  hundredweight.  In  the  spring  of  1894  the  first 
shipment  of  these  goods  arrived  in  Loudon,  consisting  of  1,430  cases, 
2  cheese  in  a  case.  These  sold  at  55  to  GOs.,  at  a  time  when  Americans 
were  selling  at  50s.  for  the  best,  thus  showing  that  the  quality  was 
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quite  equal  to  onr  owd.  The  American  was  of  coarae  old  cheese  at 
that  time  of  the  year,  while  the  Victorian  cheese  was  newer  by  several 
months,  and  in  reality  the  former  onght  to  have  brought  the  best  price 
in  order  to  pat  the  two  on  a  par  at  the  same  age.  Again  last  year 
Victorian  stock  waalnevideuce,bnt  very  little  of  it  could  have  received 
the  bounty,  as  American  sold  early  in  tlie  season  at  48s.  and  for  a  Jong 
time  in  the  summer  stood  at  37s.  6d.  to  38s.  6d.,  and  Australian  would 
probably  command  not  mnch  better  prices.  At  the  same  time  cheese 
can  be  produced  in  Victoria  much  cheaper  than  in  this  country.  The 
climate  is  so  mild  that  the  fanners  are  not  obliged  to  build  cattle  barns, 
bat  allow  the  cows  to  remain  oat  the  whole  season  and  milk  them  for 
nine  or  ten  months.  In  the  early  months  of  1895  they  received  about 
60  cents  per  100  poauds  for  their  milk,  aud  it  was  said  that  under 
their  favorable  conditions  they  could  produce  it  at  50  cents  or  less  aud 
still  get  a  fair  living  out  of  the  business.  This  is  more  than  cau  be 
said  of  our  own  dairymen,  who  complain  londly  if  they  are  obliged  to 
accept  60  cents,  and  who  probably  conld  not  aflford  to  produce  it  for 
that  price  under  the  present  conditions  of  living.  Australia  and  New 
Zealand  sent  npward  of  4,000  tons  of  cheese  to  England  in  the  early 
seaaon  of  1805,  and  they  will  probably  continue  to  send  increasing 
quantities  in  the  present  and  subsequent  years.  This  competition 
must  therefore  be  met  on  an  eqaal  basis  if  we  expect  to  continue 
sending  cheese  abroad. 

The  Ussened  exports. — The  receipts  of  cheese  at  New  York  and  the 
exporta  from  that  port  tell  the  story  of  diminution  in  foreign  demand. 
In  1890  the  exports  were  65  per  cent  of  the  receipts ;  in  1891  they  were 
63  per  cent;  in  1892,  67  per  cent;  in  1893,  60  per  cent;  in  1894,  67^  per  ' 
cent,  and  in  1895,  only  43  per  cent.  The  prices  in  New  York  ou  May  1 
in  each  of  these  years  were  as  follows:  In  1890, 11 J  cents;  in  1892, 10 
cents;  in  1893,  11  cents;  in  1894,  10$  cents;  in  1895,  8  centa.  The 
average  price  for  the  season  on  the  Utica  Board  of  Trade,  which  is  the 
largest  cheese  market  iu  the  interior  of  the  country,  was  as  follows: 
1890,  0.0842;  1891,  0.0888;  1892,  0.0933;  1893,  0.09647;  1894,0.09466; 
1895,  0.07648;  and  all  this  is  in  the  face  of  a  severely  diminished  pro- 
duction. Is  it  any  wonder  that  our  dairymen  feel  like  throwing  uptlie 
basineas  and  engaging  in  some  other  branch  of  agricultureT  Is  it  not 
natural  that  they  should  ask,  Where  ia  our  cheese  to  be  marketed  and 
what  will  be  its  pricef 

Weighed  down  by  these  unfavorable  circamst-ances,  as  well  an  by  the 
faulty  manufacture  of  much  of  our  own  cheese  and  by  the  counter- 
feit stock  that  has  flooded  the  foreign  aud  Southern  markets,  is  it  any 
wonder  that  our  dairymen  feel  disheartened  at  the  enomions  decrease 
in  the  volume  of  exports  t 

Filled  cheese. — Within  the  last  two  or  three  years  immense  quantities 
of  filled  cheese  have  been  shipped  into  nonproduciug  States,  most  of 
it  with  the  label  of  "  Full-cream  cheese,"  but  at  prices  just  enough 
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below  those  of  the  genuine  article  to  insore  it  a  rapid  sale.  Qaality 
being  equally  good,  or,  what  is  nearly  the  same  thing  until  the  focts 
are  foand  out,  appearances  being  equally  good,  the  buyer  will  take  those 
goods  on  which  he  cau  make  the  most  money.  And  the  fiUed-cbeese 
makers  have  been  exceedingly  wise  in  their  day  and  generation.  They 
have  studied  carefhlly  every  point  that  would  help  the  sale  of  their 
product.  Their  cheese  are  well  boxed;  they  have  perfectly  level, 
smooth  surfaces  on  top  and  bottom,  with  sqoare  and  even  edges;  they 
are  bright  and  handsome  in  color ;  they  are  made  solid,  and  show  good 
body  under  the  trier.  In  all  these  respects  fllled-cheese  makers  set  a 
good  example  t«  the  makers  of  real  cheese.  They  known  that  appear- 
ance has  great  influence  in  the  sale  of  any  kind  of  goods,  and  they  have 
therefore  made  an  exhaustive  study  of  appearance,  which  it  wonld  be 
for  the  interest  of  makers  of  full  cream  cheese  t«  imitate.  But  the 
crime  of  the  filled-chee&e  men,  for  it  is  nothing  less  than  a  crime  to 
destroy  by  unfair  means  a  legitimate  industry  npon  which  hundreds  of 
thousands  of  people  depend  for  their  support,  is  that  they  put  their 
product  on  the  market  under  a  false  name  and  sell  it  not  for  what  it  is 
but  for  what  it  is  not.  So  fair-minded  man  would  complain  if  filled 
cheese  was  branded  with  its  real  name  and  sold  as  such ;  but  when  it  is 
branded  as  full  cream  cheese  and  used  to  fill  contracts  for  that  class  of 
goods,  every  fair-minded  man  will  declare  that  the  law  must  step  in  to 
prevent  such  deception.  At  all  events,  it  is  the  practice  of  this  decep- 
tion which  has  wronght  such  havoc  with  the  trade  in  lull  cream  cheese 
at  the  South  and  in  far  Western  States.  The  imitation  goods  have  taken 
the  place  of  the  genuine  by  means  of  assuming  the  name  of  the  genu- 
ine and  by  being  sold  at  a  lower  price.  Thus  the  genuine  has  been 
crowded  out  of  market  even  in  a  season  of  such  light  production  as 
that  of  18d6.> 

The  new  law. — In  the  State  of  New  York  existing  laws  still  further 
aggravate  the  situation  by  forbidding  the  saloons  to  ofier  free  lunches, 
thus  closing  one  of  the  largest  agencies  for  the  consumption  of  chees& 
It  is  estimated  that  the  saloons  of  Greater  2Tew  York  used  from  8,000,000 
to  12,000,000  pounds  of  cheese  -pet  year ;  and  if  those  of  the  rest  of  the 
State  be  added  to  this  it  wonld  bring  the  total  consumption  by  means 
of  free  lunches  up  to  at  least  15,000,000  pounds,  or  about  one-sixth  of  the 
total  production  of  the  State  last  year.  This  law  is  one  of  the  severest 
blows  yet  indicted  on  the  cheese  industry.  Whether  it  will  be  perma- 
nent remains  open  to  question.  A  repeal  of  this  clause  in  the  present 
law  is  not  improbable,  but  it  must  stand  during  the  year  1896  at  least 

.SOME    GBOtlHDS  FOE   ENCOURAGEMENT. 

And  yet,  with  all  these  discouragements,  the  situation  is  far  from 
being  devoid  of  hopeful  aspects.     The  question  naturally  arises,  What 

'  It  ebonlil  lie  noted  that  this  report  was  mainl?  prepared  before  tbe  passage  b; 
Coo^eiuior  theactapprovedJiineG,  1606,  rcqiiiring  distinol  branding  of  all  tilled 
cheeae  and  placing  special  taxes  upon  its  munufactuTe  and  eale. 
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mast  oar  dairymen  and  cheese  factory  men  do  to  improve  the  condi- 
tions snrronnding their  indnutryT  The  first  and  moat  obvious  thing  to 
be  done  is  to  make  better  cheese,  cheese  which  when  broaght  Into  com- 
petition with  the  foreign -will  possess  jast  as  fine  Savor  and  jnst  as  long- 
keeping  qnalities  as  that  prodnot.  This  is  one  of  the  self-evident 
propositions  which  it  hardly  seems  necessary  to  spead  any  time  in  dis- 
cnssing.  It  is,  however,  a  vital  point,  and  mast  be  looked  after  with 
all  the  ability,  shrewdness,  and  skill  that  oar  makers  can  bring  to 
bear  upon  it.  With  an  equally  fine  quality  of  cheese,  we  ca>n  hope  to 
compete  with  Canada  in  the  markets  of  the  Old  World ;  without  this 
quality,  we  shall  eventually  have  to  give  up  those  markets  altogether. 

In  the  next  place,  our  merchants  most  struggle  to  retain  the  markets 
of  the  South  and  West.  The  national  law  in  the  interests  of  pure  food, 
which  compels  "filled" cheese  to  be  plainly  branded,  will  obhge  the 
makers  of  that  article  to  sell  it  on  its  merits  only.  This  will  necessitate 
their  selling  it  at  a  much  lower  price  if  it  is  sold  at  all,  and  will  destroy 
its  rivalry  with  full  cream  cheese,  under  the  name  of  which  it  has  here- 
tofore been  marketed.  The  enforcement  of  this  law  onght  to  go  a  long 
way  toward  restoring  the  trade  in  genuine  cheese  throughout  the 
Sonth,  which  was  almost  ruined  in  the  year  1896  by  the  sale  of  the 
counterfeit  goods.  The  restoration  of  this  class  of  home  trade  will 
materially  help  our  cbeese  industry,  particalarly  those  establishments 
that  make  cheese  weighing  from  Si  to  40  pounds. 

A  third  suggestion  for  relieving  cheese  dairymen  is  that  a  portion  of 
them  shoald  follow  out  the  line  hinted  at  on  page  29.  If  the  maaa- 
factare  of  cheese  was  more  diversified,  if  a  greater  uamber  of  varieties 
were  made,  instead  of  confining  the  manufacture  so  largely  to  Cheddar 
cheese,  there  would  be  profit  in  it  for  those  who  made  the  varieties 
and  relief  for  those  who  did  not  adopt  that  course.  In  the  reports  of 
fancy  cheese  factories  it  has  been  seen  that  the  prices  of  their  products 
were  bat  little  affected  by  the  decline  in  Cheddar  cheese.  It  may 
be  said  that  this  is  becanse  there  are  comparatively  so  few  of  them 
and  the  competition  is  so  limited.  There  is  probably  some  truth  in 
this  view  of  the  matter,  but  it  is  also  true  that  a  choice,  palatable  arti- 
cle will  always  find  a  good  market.  The  amount  of  fancy  cheese  sold 
shows  that  a  fine,  smalt  sized  cheese  is  in  demand,  and  these  goods 
bring  considerably  higher  prices  than  ordinary  cbeese.  Most  of  it  is 
so  made  that  it  possesses  long-keeping  quality,  which  is  always 
an  advantage,  both  to  the  maker  and  the  merchant  who  deals  in  it. 
Besides,  there  is  still  room  for  other  varieties,  a^  it  has  been  shown 
that  considerable  cheese  is  imported  from  foreign  countries  which 
might  be  made  in  this  country,  providing  the  requisite  care  and  skill 
were  exercised.  The  population  of  the  United  States  is  increasing  with 
much  greater  rapidity  than  its  dairy  interests,  and  down  to  the  time 
when  filled  cheese  began  to  make  such  inroads  upon  the  home  trade 
the  surplus  cheese  left  by  the  gradual  diminution  of  our  foreign  trade 
was  being  fairly  well  consumed  by  our  own  people.     Even  with  the 
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enormons  shriokage  in  our  dxportB  laat  year  (1895),  vhich  was  mach 
heavier  than  the  shriakage  in  oar  manufactare,  the  stocks  of  old 
cheese  on  band  in  our  markets  in  the  spring  of  1896  were  smaller  than 
they  were  a  year  before;  it  is  a  fair  inference  that,  if  oor  markets  are 
not  handicapped  by  filled  cheese,  the  home  coDsnmption  will  be  able  to 
take  care  of  a  larger  anrplas  than  we  had  last  year.  With  proper  laws 
to  protect  the  cheese  indnstry  against  fraads,  with  greater  variety 
in  the  styles  of  cheese  made,  and  with  an  improvement  in  the  quality 
of  our  goods,  there  is  no  good  reason  why  our  cheese  dairies  should 
not  become  as  prosperous  as  they  were  before  the  disastrous  season 
of  1895. 
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FACTOKT  CHEBSB  AND  HOW  IT  IS  MADZt. 

By  G.  Mbhrt,!  of  Verona,  N.  T. 

MODERN  STETHODS  PRACTICED  IN   THE  IJNITBD  STATES. 

Tbe  snccessfol  cheese  maker  considers  good  milk  of  paramount 
importance.  Fortbis  he  must  depend  nponthe  prodacers  aod  bis  own 
watubfuloeas. 

Handling  milk. — Tbe  first  step  in  tbe  process  of  making  cheese^the 
care  and  handling  of  the  milk — devolves  npoD  tbe  former.  If  up  to 
date,  he  must  bavea  good  herd  of  covs,  treat  tbem  kindly,  and  provide 
riiem  with  plenty  of  clean,  wholesome  food  and  pure  water.  As  the 
quality  of  milk  depends  mncb  apon  tbe  management  of  the  cow,  pnre 
milk  may  be  expected  from  a  wellcared-for  dairy.  After  the  miJking 
is  completed,  the  milk  should  be  immediately  taken  from  tbe  stable 
and  well  aerated,  or  brought  in  contact  with  the  air,  either  by  running 
thinly  over  a  flat  or  flnt«d  surface,  or  passing  from  one  vessel  to  another 
in  fine  streams  or  thin  sheets.  Milk  should  be  aerated  in  a  place  where 
the  air  is  f^h  and  pare,  being  free  fh>m  stable  or  other  objectionable 
odors.  As  the  object  is  to  remove  the  so-called  animal  odors  ftom  the 
milk,  it  would  be  useless  to  perform  the  work  in  an  atmosphere  laden 
with  tbe  same  or  worse  smells  than  it  is  desired  to  expel.  When  deliv- 
ery to  the  factory  is  but  once  a  day,  the  night's  milk,  after  being  aerated, 
is  cooled  to  70°  F.  or  less;  this  is  necessary  to  insure  tbe  keeping  quality 
of  tbe  milk  and  its  arrival  at  tbe  factory  in  good  condition. 

All  cans,  i>ails,  strainers,  and  whatever  uteusils  come  in  contoct  with 
the  milk  must  be  thoroughly  washed  with  tbe  aid  of  some  cleanser, 
such  as  soap  or  salt,  rinsed  with  boiling  water  or  exposed  to  live  steam, 
and  placed  where  tbey  will  be  thoroughly  aired.  By  this  means  they 
are  kept  sweet  and  flee  from  taint. 

The  milk  is  all  delivered  at  tbe  footory  in  tbe  moming  between  tbe 
hours  of  5  and  8  o'clock.  The  night  and  morning's  milk  should  be 
brought  separately,  althongb  it  is  sometimes  mixed  where  the  quantity 
supplied  by  a  patron  is  small.  The  cheese  maker  knows  it  is  bis  duty 
to  receive  no  milk  unless  in  proper  condition.  He  stands  at  the  receiv- 
ing window,  and  by  tbe  nse  of  his  eyes  and  nose  is  able  to  detect  any 
impure  milk ;  all  such  mast  be  absolutely  rejected.  He  must  have  the 
experience  and  force  of  character  to  impartially  perform  this  duty. 

'Mr.  Meixy  is  a  priictioBl  cheese  laaker  operating  a  factory  nt  Verona,  and  baa 
repeat«dlj  won  high  prizes  for  his  work.    He  has  ptepared  this  cbapter  by  Bp«oia] 
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Upon  tbe  milk  being  accepted,  it  is  poured  into  the  receiving  can,  and 
a  Binall  sample  is  taken  at  this  time  for  the  fat  teat  to  be  made  later. 

Sampling  milk. — For  sampling,  a  deep  cyliDdrical  cap  holding  about 
1  ounce  is  used.  This  sample  of  milk  is  poured  into  a  bottle  large 
enough  to  hold  12  or  14  times  sach  samples  and  hearing  the  number  of 
the  patron  vhose  delivery  of  milk  is  sampled.  One  sncb  bottle  or  jar 
ia  provided  for  every  patron.  A  sample  of  each  patron's  milk  is  put 
into  the  proper  bottle  every  day  for  ten  days  or  more,  and  from  this  com- 
posite sample,  as  it  is  called,  the  test  is  made  by  the  Babcock  method 
of  the  fat  contained  in  this  patron's  milk.  A  small  amount  of  corrosive 
sublimate,' — about  as  mneti  as  can  be  taken  on  the  point  of  a  common 
penknife — is  put  into  the  bottle  previous  to  saving  the  first  sample ;  this 
prevents  the  milk  from  souring  and  preserves  it  in  a  suitable  condition 
for  testing.  After  sampling,  the  milk  is  weighed  and  the  patron  cred- 
ited vith  the  nnmber  of  pounds  of  milk  he  delivers.  The  milk  is  then 
mn  from  the  receiving  can  through  a  tin  conductor  into  the  storage 
vata.    Each  vat  ordinarily  holds  about  5,000  pounds  of  milk. 

Seating  milk. — The  temperature  of  tbe  milk  is  then  raised,  beat  being 
applied  as  follows:  Between  the  wooden  part  of  the  vat  and  the  tin 
lining  there  is  an  open  space,  which  is  filled  with  water;  the  water  is 
heated  by  steam  introduced  through  perforated  pipes  running  in  this 
space  along  the  whole  length  of  the  vat.  The  warm  water  thus  sur- 
rounding the  tin  lining  of  the  vat  gradually  raises  the  temperature  of 
the  milk.  The  heating  shonid  begin  while  the  vat  is  flIUng  or  as  soon 
as  filled,  and  should  not  be  doue  too  fast.  After  the  required  tempera- 
ture of  82°  F.  to  86°  F.  ia  reached,  the  heating  ia  stopped.  The  heat- 
ing of  the  first  vat  usnally  begins  at  C  o'clock  or  soon  after,  and  all  milk 
should  arrive  so  the  heating  of  the  last  lot  may  begin  not  later  than  8 
o'clock. 

Determining  ripeness, — The  next  step  is  to  ascertain  if  tbe  milk  is  in 
a  condition  ripe  enough  to  add  the  rennet.  Perhaps  tbe  most  satis- 
factory method  to  determine  tbe  ripeness  of  the  milk  is  the  rennet  test 
The  following  specially  prepai'ed  apparatus  is  necessary :  An  enameled 
cup,  graduated  on  the  inside,  with  a  flue  hole  in  the  bottom,  a  pipette 
of  1  cubic  centimeter,  and  a  small  bottle  marked  on  tbe  neck.  With 
tbe  pipette  1  cubic  centimeter  of  rennet  extract  is  measured  inte 
this  bottle,  which  is  then  filled  with  water  to  the  mark  on  the  neck, 
not  forgetting  to  rinse  the  pipette  into  tbe  bottle.  If  the  extract  used 
be  of  standard  strength,  this  will  give  a  uniform  solution  at  ail  times. 
Tbe  cup  is  then  filled  with  milk  and  set  on  tbe  edge  of  the  vat.  When 
enough  milk  has  run  from  tbe  cup  to  bring  the  surface  of  tbe  milk 
down  to  tlie  zero  or  first  mark  ou  the  inside,  the  diluted  rennet  is 
quickly  added,  the  whole  stirred  well,  and  the  cup  left  undistorbed. 
The  milk  in  the  cup  is  closely  watohed,  and  as  soon  as  coagulation  takes 

I  Otht'T  subetADCi-'B,  among  them  bichromate  of  potash  and  foimaldehyde,  baring 
a  BimiUr  uffect,  are  alao  asiid  as  praaervativea. 
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place  it  vill  stop  nmniDg  tbrongh  the  fine  hole  id  the  bottom  of  the 
cap.  The  gradnation  on  the  inside  of  the  cup  vill  show  the  amount  of 
milk  which  has  rnu  oat,  and  {torn  this  the  maker  knows  the  degree 
of  ripeness  which  the  milk  lias  attained.  This  little  operation  requires 
some  skill  and  experience.'  The  temperatore  of  the  milk  and  the 
strength  of  the  rennet  being  always  uniform,  the  variation  in  the 
amoant  of  milk  running  from  the  cup  before  coagnlatJou  takes  place 
will  depend  solely  upon  the  degree  of  acidity  of  the  milk. 

When  the  milk  is  very  sweet  the  ripening  process  is  hastened  by 
using  a  small  quantity  of  clean  sour  milk,  free  from  any  taint.  If  this 
milk  is  thick,  it  ia  strained  through  a  cloth  so  there  will  be  no  little 
lumps  of  loppered  milk  put  into  the  vat.  The  milk  should  be  so 
ripened  that  it  will  take  from  three  and  one-half  to  four  hours  from 
the  time  the  rennet  is  added  until  the  curd  is  ready  to  press.  The 
degree  of  ripeness  necessary  to  accomplish  this  result  is  only  to  be 
determined  by  experiment  on  the  part  of  the  maker.  The  condition  of 
milk  and  degree  of  ripeness  necessary  will  vary  somewhat  in  different 
factories,  and  the  cheese  maker  has  to  use  his  judgment  at  such  times. 
When  cheese  is  to  be  colored  the  coloring  extract  is  put  into  the  milk 
in  the  vat  and  well  mixed  in  at  least  ten  minutes  before  adding  the 
rennet. 

Handling  the  curd. — When,  in  the  judgment  of  the  maker,  the  milk 
is  ready  to  proceed,  sufficient  rennet  is  added  to  coagulate  the  mass  in 
about  30  minutes.  The  curd  being  set,  it  is  ready  to  cut  when  it  will 
break  clean  over  the  finger.  For  cutting  the  curd  two  forms  of  gang 
knives  are  used,  a  horizontal  and  a  peri>endicular  knife,  with  blades 
about  one-third  to  one-half  inch  apart.  The  curd  is  cut  lengthwise 
and  crosswise  of  the  vat  with  each  knife.  This  amount  of  catting 
leaves  the  curd  in  cubes  of  about  one  third  of  an  inch  on  a  side.  The 
degree  of  fineness  into  which  the  card  must  be  cut  depends  on  the 
ripeness  of  the  milk,  and  is  a  matter  which  must  be  determined  by 
the  manner  iu  which  the  moisture  is  expelled  fr^m  the  curd  before 
the  whey  is  drawn.  It  is  osaally  about  an  hoar  and  a  half  from  the 
time  heat  is  applied  to  the  vat  until  the  card  is  cut.  After  cutting,  tbe 
curd  is  gently  agitated,  to  prevent  it  from  settling  to  the  bottom  of 
the  vat  and  matting  together.  The  stirring  allows  the  curd  to  shrink 
and  expel  the  whey,  or  a  portion  of  it.  The  kernel  or  small  cube  or 
lump  of  curd  forms  a  thin  skin  or  film  over  its  surface,  which  prevents 
the  fat  globules  and  other  cheese  constituents  from  working  out  into 
the  whey.  The  stirring  of  the  curd  after  it  is  cut  may  be  done  by  a 
hand  tool  called  the  ourd  rake.  But  a  better  factory  appliance  for 
this  purpose  is  the  "automatic  curd  agitator,"  which  is  attached  to  tlie 
vat  and  operated  by  steam.  There  are  at  least  three  diflTerent  patterns 
of  these  agitators  which  do  the  work  more  satisfactorily  than  the  baud 

>  This  is  Icaown  as  the  Mmvoliall  test,  the  aimple  apparatus  beiog  sold  by  dairy - 
aapply  houace. 
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rake.  After  Btirring  tlie  card  for  aboat  ten  minates  beat  is  applied 
again  to  the  vat  tliroagli  its  water  jacket,  slowly  at  first,  a»  if  lieated 
too  fast  the  pieces  of  curd  woold  cook  ou  the  outside  and  thus  hold 
In  the  whey.  After  a  temperature  of  about  QZ"^  F.  is  secured  tbe  card 
is  heated  faster  until  the  required  temperature  of  97'^  to  100°  F.  is 
reached.  This  process,  which  is  often  called  "cooking  tbe  curd,"  nsa- 
ally  takes  aboat  one  hour's  time.  During  the  heating  process  the  curd 
is  continually  stirred  and  not  allowed  to  get  lumpy  or  to  mat  in  the 
least.  All  the  kernels  must  be  kept  separate  to  insore  an  even  cook- 
ing. After  the  required  temperature  is  reached  the  curd  is  still  agi- 
tated for  a  few  moments.  The  vat  is  then  covered  to  assist  in  holding 
the  enrd  at  an  even  temperature  until  ready  to  draw  tbe  whey.  If  tbe 
heat  drops  it  is  again  raised  to  the  original  temperature.  It  is  impor- 
tant to  know  when  the  curd  is  cooked  enough.  This  the  cheese  maker 
determines  by  taking  a  double  handful  and  pressing  together  in  his 
bands.  If  on  removing  one  hand  the  curd  readily  falls  apart  it  is 
cooked  enough,  otherwise  it  will  be  soft  and  hang  together  in  a  ball. 
When  the  curd  will  string  about  one-fourth  to  one-third  of  an  inch  on 
the  hot  iron  the  whey  is  drawn.  The  time  occupied  from  the  begiouing 
of  tbe  cooking  until  the  whey  is  drawn  varies  from  two  to  four  hours, 
averaging  two  and  one-half  to  three  hours. 

In  using  the  hot-iron  test  a  small  amount  of  enrd  is  compressed  in 
the  hand  until  dry.  This,  when  touched  to  a  hot  iron  and  slowly  drawn 
away,  will  leave  fine  silky  threads  sticking  to  the  iron  if  any  acid  has 
developed.  The  amount  of  acid  is  determined  by  the  length  of  these 
strings.  Any  piece  of  bright,  clean  iron  one-half  inch  in  diameter  and 
about  18  inches  long  will  answer  for  this  purpose. 

After  drawing  the  whey  the  curd  is  stirred  somewhat  and  thrown  up 
on  each  side  of  the  vat.  The  vat  is  lowered  at  one  end  to  make  an 
incliue  to  allow  the  whey  to  drain  away  IVom  the  curd.  As  the  whey 
passes  ofl'  and  the  curd  becomes  dry  it  becomes  matted  together  and  is 
then  cnt  in  pieces  about  6  inches  square  and  piled  one  on  top  of  the 
other  in  one  end  of  the  vat.  Tbe  curd  is  now  turned  as  often  as  once 
in  ten  or  fifteen  minutes  and  piled  in  larger  piles  as  fast  as  it  will 
allow,  always  keeping  in  mind  the  fact  that  the  surplus  moisture  mast 
be  expelled  if  we  wish  to  make  a  goodkeepiug  cheese.  If  curd  is  in  a 
good  couditiou  it  is  kept  warm  by  covering  with  a  cloth  and  replied 
occasionally.  The  curd  soon  becomes  firm,  and  when  a  piece  is  taken 
in  the  hand  it  will  feel  velvety  and  pull  apart  in  flakes.  At  this  stage 
tbe  curd  will  pull  from  three-fourths  to  1  j  inches  on  the  hot  iron.  Tbe 
card  is  now  ground  and  salted,  using  from  2  to  2^  pounds  of  salt  to 
1,000  poonds  of  milk.  The  salt  is  well  stirred  in  and  curd  allowed  to 
lie  in  tbe  vat,  with  an  occasional  stirriug,  until  salt  is  all  dissolved  and 
cord  feels  smooth  and  silky;  it  is  then  ready  to  press.  The  average 
time  occupied  from  drawing  the  whey  to  this  poiut  is  two  hours,  and 
from  first  heating  the  milk  to  the  beginuiug  of  pressing  the  time  is  from 
five  to  six  hours. 
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There  are  several  kinds  of  mills  for  grinding  card.  Tbe  one  most 
commonly  used  consists  of  two  cylinders  covered  with  t«etli  and  revolv- 
ing toward  each  other,  which  pick  the  cnrd  to  pieces.  The  mill  fits 
across  the  vat  and  the  curd  is  groaud  through  it  into  tbe  vat. 

The  curd  when  ready  for  pressing  is  dipped  from  the  vat  with  a  flat- 
sided  cnrd  pail  and  put  in  the  hoops,  an  equal  amonnt  being  measured 
into  each  hoop.  The  hoops  are  immediately  placed  in  the  press  and 
pressure  applied. 

There  are  several  kinds  of  hoops,  the  most  common  sizes  being  the 
14^  by  10  inch  and  the  13^  by  6  inch — that  is,  the  hoops  press  cheese 
of  those  sizes.  Tbe  bandage  is  put  on  an  iron  rim  called  a  bandager, 
which  alips  into  the  top  of  the  hoop  and  holds  the  bandage  in  place, 
with  the  lower  edge  of  bandage  turned  in  for  about  an  inch  on  the  bot- 
tom of  the  hoop,  a  cap  cloth  being  first  put  in  the  bottom  of  tbe  hoop. 

There  are  times  during  the  season,  usually  In  the  summer  months, 
when  curds  have  a  tendency  to  be  mushy,  and  will  not  become  firm  if 
piled.  These  curds  are  handled  differently,  being  left  in  the  wbey 
longer — in  fact  as  long  as  the  maker  deems  it  safe.  The  whey  is  then 
drawn  aud  cord  stirred  thoroughly  until  it  feels  dry.  It  is  then  spread 
out  over  tbe  vat,  kept  coo!,  and  handled  often  in  order  to  expel  the 
moisture.  When  the  curd  becomes  firm  it. is  gronnd  and  salted,  the 
salt  thoroughly  stirred  in  and  tbe  curd  pot  in  hoops  and  pressed  at 
once.  These  curds  if  allowed  to  get  mushy  will  make  what  is  known 
as  an  oily  cheese.  The  cause  of  this  is  found  b>  be  dae  mainly  to  a 
lack  of  the  proper  proportion  of  casein  in  the  milk. 

Pressinff  and  curing. — The  pressing  of  the  cheese  is  done  lightly  at 
llrst  and  afterwards  the  pressure  is  gradually  increased.  After  pressing 
about  an  hour  the  cheese  is  taken  out  and  turned  over  in  tbe  hoops,  the 
bandage  carefully  turned  down  and  cap  cloth  put  on  smoothly.  Pres- 
sure is  then  applied  stronger  and  oftener  antil  the  limit  of  tbe  press  is 
reached.  The  cheeses  are  kept  under  tbe  pressure  for  sixteen  or 
eighteen  Iiours,  when  they  are  taken  out  of  the  hoop  aud  placed  in  the 
curing  room.  The  cap  cloths  are  left  on  the  cheeses  until  they  are  ready 
for  market. 

The  caring  room  is  bnilt  with  a  wind-proof  wall  to  guard  against 
Buddeu  changes  in  temperatnre,  and  provided  with  tight  windows  and 
blinds.  Tbe  room  is  kept  as  nearly  as  possible  at  a  temperature  of  65° 
to  70*^  F.,  and  should  be  well  ventilated,  so  that  tbe  cheese  may  cure 
properly  an<l  have  a  clean  flavor.  The  room  should  have  tables,  upon 
which  the  cheeses  are  turned  and  wiped.  Tbe  cheeses,  after  being 
placed  in  the  curing  room,  are  turned  over  every  morning  and  kept 
clean  and  free  from  mold  and  dirt;  the  tables  are  also  wi^wd  clean, 
nsing  some  canvas  cloth  for  this  purpose.  The  curing  room  is  darkened 
during  the  day  to  keep  it  free  from  flies;  in  warm  weather  the  windows 
and  blinds  are  closed  in  the  daytime  to  exclude  the  heat,  and  thrown 
open  at  night  to  cool  the  room.  The  cheeses  remain  in  the  caring  room 
5769— No.  15 4 
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on  an  average  at  three  to  four  weeks.  The  coiiditiouB  goveniing  tliis 
variatioa  in  teiigtb  of  time  are  dne  to  the  differences  in  the  nianafac- 
tnre  of  the  cheese,  tetuperatare  of  caring  room,  and  the  state  of  the 
cheese  market. 

When  ready  for  market,  the  cap  cloths  are  removed  trom  the  cheeses 
and  they  are  boxed;  a  scale  board  is  placed  in  the  bottom  of  each  box 
and  one  on  top  of  each  cheese  put  in  the  box.  The  boxes  are  evenly 
trimmed  to  within  one-eighth  to  one-fourth  of  an  inch  of  the  top  of 
the  cheees  and  the  cover  pat  on.  The  official  State  brand  is  pat  on  the 
top  of  both  the  cheese  and  the  box,  and  the  manofoctnrer's  or  factory 
brand  is  also  nsaally  pnt  on  the  box. 

The  foregoing  is  a  description  of  the  latest  improved  methods  prac- 
ticed in  factories  in  the  State  of  Kev  York,  where  cheese  of  the  nsaal 
60.pound  Cheddar  form  and  style  is  made,  principally  for  export. 

Cheese  for  home  trade  is  made  in  the  same  way,  except  that  the 
whey  is  drawn  off  as  soon  as  the  curd  sbowa  any  acid  by  the  hot-iron 
test.  The  curds  are  well  matured  in  the  vat  and  salted  with  about  2 
poands  of  salt  for  every  1,000  ])oands  of  milk. 

HETHOD  OF  APPORTIONIMO   DIVIDENDS   UPON   THE   FAT-TEST   BA.8IS. 

The  custom  as  to  time  of  settlement  for  milk  supplied  by  patrons 
varies  somewhat  with  different  factories.  In  most  cases  computations 
are  made  and  settlements  reached  every  two  weeks,  although  some  use 
monthly  periods.  Each  settlement  is  made  for  a  definite  period  of 
manufacture,  and  after  the  cheese  made  in  that  period  has  been  cured, 
shipped,  sold,  and  paid  for. 

The  quantity  of  milk  which  each  patron  has  delivered  during  the  time 
included  in  any  settlement  is  taken  from  the  daily  records.  The  test 
records  for  the  same  period  give  the  average  jter  cent  of  fat  which  the 
milk  contained  during  the  time,  ascertained  from  fat  tests  of  the  com- 
posite samples.  The  total  quantity  of  milk  delivered,  multiplied  by 
the  average  per  cent  of  fat,  gives  the  number  of  pounds  of  fat  deliv- 
ered by  the  patron  during  the  period  considered.  This  is  the  basis  for 
settlement.  From  the  gross  receipts  for  cheese  sold  for  the  period  the 
expense  of  manufacturing  is  deducted  and  the  net  proceeds  of  sales  are 
divided  by  the  total  number  of  ponnds  of  fat  delivered  by  all  the 
patrons  during  that  period;  the  quotient  is  the  net  amount  for  each 
pound  of  milk  fat  which  has  been  realized  by  the  sales  of  cheese.  Each 
patron  is  to  be  paid  at  this  rate  for  the  namber  of  pounds  of  fat  con- 
tained in  the  milk  furnished  by  him. 

For  illustration,  take  the  examples  following,  to  cover  a  period  of  one 
month :  A  delivers  during  the  first  ten  days  of  the  month  1,500  pounds 
of  milk  testing  3.2  per  cent  of  fat;  during  the  next  ten  days  1,700 
pounds  testing  3  per  cent,  and  during  the  last  ten  days  1,600  pouuds 
testing  3.1  per  cent.  B  delivers  during  the  first  ten  days  2,500  poands 
of  milk  testing  3.6  per  cent ;  the  next  ten  days  2,700  poands  testing  3,5 
per  cent,  and  the  last  ten  days  2,800  pounds  testing  3.7  pet  cent.    C 
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delivers  2,000  pounds  testing  4  per  cent  the  first  ten  days;  2,200  pounds 
testin^ir  ^-1  pef  cent  the  next  ten  days,  and  2,400  poands  testing  4.2  per 
cent  the  last  ten  days.  We  find  the  total  of  milk  delivered  by  all  to 
be  19,400  pounds;  total  number  of  pounds  of  fat,  707.7.  Supposing 
that  froiD  this  milk  1,940  pounds  of  cheese  was  made,  selling  at  10 
cents  per  ponnd,  the  following  figures  will  be  found  upon  the  record 
books  of  the  factory: 

Oroea  receipta,  1,940  pounds  of  cheese,  at  10  cents $194.  OO 

Deduct  oast  of  making  and  fbmisblng  cheese  at  $1  per  hundredweight. .  19, 40 


Net  proceeds 


e  paid  to  patrons 


9174.60  divided  by  707. T,  the  total  poundB  of  fat,  gives  the  net  price  per 

pound  of  fat  to  patrons  as «0. 24671+ 

Average  per  cent  of  fat  in  all  milks 3.64+ 

Number  of  ponndsof  milk  to  1  ponnd  of  obeeae 10 

Settlements  with  individual  patrons: 


M», 

Fat. 

PujDieiit 

A: 

P«t,uU 

l.HU 

1:S 

i.800 

Perunl. 

Pound.. 

1«.  80.  St  to.  3*071 

B: 

2,109 

3.0 
3.B 

00 
04.  SO 

8,000 

288. 10.  Ml    .3tai 

%l    tioda 

2,000 

t.l 
4.  J 

wo:  80 

«,«» 

211      ,at     .U8T1 

Total 

1 

A  statement  similar  to  the  following  is  given  monthly  to  every 
patron : 

September  dividend,  1895. 

Mr. A ! 

Number  of  ponods  of  milk  rMeired  i^om  y onr  f  1, 500  pounds,  3. 2  per  cent  fat. 

dairy  ilariug  the  above-uamed  month,  given  in  !  1, 700  pounds,  3. 0  per  cent  fat. 

separate  amonnts,  with  per  oeut  of  fat  in  each,  i  1, 600  pounds,  3. 1  pet  cent  fat. 

aa  shown  by  the  Babcock  teat :  ( 

Total Milk,  4. 800  pounds;  fat,  148.60 pounds. 

Average  per  cent  of  fat  in  all  milks  delivered  at  the  fai^tory  during  aaid 

month percent..      3.  W+ 

Amonnt  of  milk  required  to  make  1  ponnd  of  cared  cheese  during  said 

month ponnda . .  10 

Average  price  per  pound  reoeiveJ  for  the  cheese  made  during  s:iid  month..         $0.10 

Net  price  per  ponnd  of  fat tO.  24671 

Affloimt  of  cash  now  paid  to  yon,  being  in  full  for  the  milk  delivered  by 

yon  during  said  month,  after  deducting  inv~ohargo  of  $1  per  100  ponnds 

for  making  the  cheese  and  furnishing  materials $36.66 
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By  this  statemeut  the  patron  can  Bee  how  macb  he  has  delivered 
during  each  period  covered  by  the  sales,  and  the  testing,  and  the  per 
cent  of  fat  in  his  milk  dnring  that  period.  He  can  also  compare  the 
per  cent  of  fat  in  his  milk  with  the  average  of  all  milks  delivered  at 
the  factory  during  the  month. 

In  changing  from  the  old  method  of  paying  for  all  milk  alike  by  its 
weight  to  the  fat  basis,  the  qaesdon  was  brought  before  our  patrons  at 
their  regular  annual  meeting  and  thoroughly  explained.  The  patrons 
had  been  inlbrmed  some  little  time  previous  to  the  meeting  of  the 
intention  of  taking  some  action  in  the  matter,  and  several  of  tbem  bad 
given  thouglit  and  study  to  the  new  method  and  were.prepared  to  dis- 
cuss the  question  intelligently.  After  a  thorough  exchange  of  opiu- 
ions  a  majority  were  in  favor  of  adopting  the  new  method. 

During  the  first  year  of  using  the  test  the  patrons  made  little  objec- 
tion to  its  use,  preferring  to  give  it  a  fair  trial  and  note  the  efiects.  The 
conclusion  reached  by  the  patrons  after  this  trial  was  clearly  shown  at 
the  next  annual  meeting,  when,  with  but  a  single  objection,  it  was 
voted  to  continue  the  test  method.  At  the  present  writing,  after  three 
years'  practical  use  of  the  Baboock  t«st,  the  patrons  would  not  consent 
to  a  return  to  the  old  method. 

The  introduction  of  the  fat  basis  has  resulted  in  a  general  improve- 
ment of  the  interests  of  our  factory  and  the  patrons.  The  quality  of 
the  milk  being  an  important  factor  in  determining  its  valae  has  led  to 
a  more  systematic  method  of  breeding.  Almost  every  dairyman  and 
patron  is  giving  more  thought  to  the  principles  goveming  breeding  and 
is  endeavoring  to  produce  a  herd  giving  a  large  amount,  of  milk  of  the 
best  quality.  He  also  feela  more  interest  in  his  work  and  consequently 
his  milk  is  better  cared  for  and  delivered  at  the  factory  in  better  con- 
dition. The  cheese  maker  is  thus  enabled  to  produce  a  finer  quality  of 
cheese  and  also  to  show  an  increase  in  the  amount  of  cheese  manufac- 
tured from  every  100  poonds  of  milk. 

This  basis  of  settlement  is  certainly  far  more  equitable  as  well  as 
better,  because  of  the  results  stated,  than  the  one  so  long  in  use  and 
BtUl  adhered  to  by  many  factories.  Canadian  authorities  now  claim, 
however,  that  it  is  not  quite  fair  to  depend  upon  the  iat  content  of  the 
milk  alone,  but  that  the  caseiu  should  also  betaken  into  consideration. 
More  time  and  experience  is  necessary  to  consider  this  proposition  for 
a  further  change  in  the  basis  of  settlement  with  patrons. 
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APPENDIX. 

TABLES  OF  CHEESE  PRODUCTION  AUD  TKAPFIC. 
So  tmBtworthy  record  of  receipts  iu  the  city  of  Kew  York  were 
made  previous  to  1866.  Down  to  1878  the  record  rnns  irom  January 
to  Jaimary;  but  from  May  1, 1877,  the  record  began  to  be  compiled 
from  the  opening  of  a  new  season  in  the  receipt  of  goods,  and  Table 
TSo.  I.,  is  arranged  accordingly. 

Tabi^  No.  I. — i^ew  York  reeeipti  ofhitller  and  okeeie  {in  paoiagea). 


CbsHc. 

Z.«33,eTS 
2.830.(86 
2. 28a.  aw 


BU,  448 

.ui,ta8 


4S3,M] 
UtTBl 

502.  Boe 

632!  BT3 
iBg,Tff7 

688!  T«1 
»S,<30 

!»a!B77 

.a»,7M 

I.K18,8Sfl 

1.802.182 

ItfslBoe 

;80B;68e 

,0!)0,«8 

11 

! 

STfl 

"8?^"'-"":.'r"'"-'^ 

1 

lis  :;:::::::::;::;:::::: 

■S-S  \  i 

780,  K2S 
ii7ll!lM 


Table  No.  U.—TrantactioKi  of  the  JJtica  Board  of  Trade. 


Table  No.  III.— JVanwcHon*  of  the  LittU  Foils  Board  of  Trade. 


Te»r.      ■  ™ 

V«1UB. 

pri^^r 

^?le?' 

Tmt. 

'ft 

V»loe. 

Sr 

BwigBor 

1 

lOito    * 

tl,  139, 887 

..   222.84T  tl.M7,!M 

ms 

e.B& 

aw 

«SH 

l,UB8;i74 

!'   !! 

..\-m 

n    101 

lau 

IIA 

C6«,2Se 

.      n 

>.  TV.—TrantaelUtiit  o/  Valwiom  Board  nf  TVade. 


,». 

Y»«. 

s? 

C««. 

£7,402 
U.37S 
GS.»1 

.as 

ftl.«r7 

OnU. 

M.i9t 

Seo7 

W.201 

10.08 
10- W8 
tt.M 

>.  v.— JVodiiolitmD/ekcratiM  jr«w  Fori:  5(al<  iy  cMsHet  (iwjioHBit*). 


VjiMulns 


1,371.  wo  1.US.U1 
1,060,331!  l.ai2.5U 
4,U>,M0:  2.03«,S« 

B,Ma,oo»i  v.oM.sio  ia,aai. 

t.U2.7ISi  a.aiB,UB;    4,7T3.__. 
3.007.3001  l.«9a.741i    S.B1I.77S 

i,HB.i»: 

'.m.M  "m.i 


101,374 

"m»7 


2,1«1,KS|  l.SGB. 


TJoigs,— The  flgnrM  for  IBBS  re 
Tbs  flguni  for^STO  npR>»iit  r 
Accoidlag  (o  tbe  Istsal  (Ullatli 


0,  ChenaiigDi  11,  Uxllioni  12,  SiIb;  IE 
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LETTER  OF  TRANSMITTAL. 


TT.  S.  Defastuent  of  Agricultuhk, 

Bttbeau  of  Akimal  Imdustbt, 
Washington,  J>.  C,  October  27, 1896. 
Sib  :  I  Uave  the  honor  to  tranamit  beremth  a  report  upon  tfae  daily 
indastry  in  Nebraska,  Sontb  Dakota,  and  Kortb  Dakota,  prepared  andn- 
tbe  direction  of  Henry  E.  Alvord,  Cbief  of  the  Dairy  Division  of  this 
Bureau,  and  ba^ed  upon  reports  by  John  H.  Moiirad,  special  expert 
agent  of  that  Division,  and  to  recommend  its  publication  as  a  bulletin 
of  tbis  Bureau. 

Very  respectfully, 

D.  E.  Salmok, 
Chic/ of  Bureau. 
Hon.  J.   STEELING  MOBTON, 

tSecretary  of  Agriculture. 
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THE  DAIRY  INDUSTRY  IN  NEBRASKA,  SOUTH  DAKOTA, 
AND  NORTH  DAKOTA. 


HISTORICAL. 

Tbe  dairy  industry  in  the  States  of  Nebraska,  Soatb  Dakota,  and 
North  Dakota  is  m  a  comparatively  new  and  formative  condition,  as 
are  large  portions  of  tbe  Htates  tbemselves.  But  agencies  liave  already 
been  created  for  assisting  in  tbe  development  and  improvement  of  dairy- 
ing. Eacb  of  tbese  three  States  bas  its  organization  for  joint  effort  by 
those  engaged  in  this  branch  of  farming. 

Tbe  Nebraska  Dairymen's  Association  resulted  fi'om  the  enterprise 
of  a  fen-  men,  and  started  in  the  ye^r  1885  vrith  J.  Dixon  Avery  as 
president  and  U.  H.  Wing  as  secretary.  (The  latter  ia  now  at  the  head 
of  the  dairy  department  of  Cornell  University.)  This  association  held 
its  eleventh  annual  convention  at  Lincoln  in  December,  1895.  It  is  gen- 
erally considered  that  the  work  of  the  organization  has  been  effective 
and  has  decidedly  raised  the  average  quality  of  Nebraska  butter.  The 
State  has  recognized  this  usefulness  by  appropriating  (1,000  a  year  for 
the  association,  beginning  with  1890.  It  is  stipulated  that  at  least  2,000 
copies  of  the  proceedings  of  the  annual  convention  shall  be  printed  and 
distributed.  Particular  activity  has  been  shown  by  the  association  in 
recent  years.  It  has  provided  for  the  expenses  of  a  dairy  speaker  at  a 
dozen  or  more  farmers'  institutes  annually,  has  issued  good  reports,  and 
also  distributed  circulars  of  information  as  occasion  required.  Much 
of  this  evident  enterprise  ia  credited  to  tbe  present  secretary,  S.  C. 
BasBctt,  of  Gibbon,  who  is  cordially  supported  in  his  good  work  by  the 
president,  E.  F.  Howe,  of  Crete,  and  by  a  wide-awake  board  of  directors- 

Tbe  South  Dakota  Dairy  Association  was  organized  in  1892,  and  held 
its  fifth  annual  convention  at  Huron  in  January,  1896.  The  president 
is  A.  H.  Wheaton,  of  Brookings,  and  the  secretary,  W.  F.  T.  Bushnell, 
of  Aberdeen.  No  State  aid  is  yet  given  to  tbe  association,  but  the  last 
annual  meeting  was  well  reported  through  the  enterprise  of  the  Dakota 
Fanner,  of  Aberdeen. 
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The  Nortli  Dakota  State  Dairymen  s  Association  held  its  second 
annual  meeting  in  February,  1806,  at  Fargo.  J.  P.  Power  is  president 
and  E.  £.  Kaufman  is  secretary.  The  latter  is  dairy  iustructor  at  the 
State  Agricnltnral  College.  Althongh  in  its  infancy,  this  association 
has  made  a  good  start,  and  its  ppoceedings  have  been  published  by  the 
State  department  of  agriculture  and  labor,  whose  head,  A.  H.  LangUin, 
is  ex  oflBcio  State  dairy  commissioner. 

In  all  three  States  there  have  been  farmers'  institutes  held  for  some 
years,  and  the  dairy  has  been  given  fair  consideration  in  the  selection 
of  topics  for  discussion.  The  State  oniversity  and  agricultural  col- 
leges encourage  these  meetings  and  furnish  lecturers.  They  are  also 
materially  aided  by  the  liberality  of  the  railroads.  The  latter  might 
well  do  more  in  this  direction,  as  it  is  plainly  in  their  own  interest 
to  foster  any  kind  of  educational  meetings  among  the  farmers.  In 
iNebraska  the  institute  work  ia  well  organized,  although  without  State 
aid.  In  the  Dakotas  the  work  is  not  so  Hystematically  done  and  there 
is  great  room  for  improvement. 

No  dairy  journal  ia  published  in  any  of  these  States,  and  none  appear 
to  be  largely  read  among  their  farmers.  The  general  agricultural  papers 
give  more  or  less  attention  to  dairying,  and  a  number  of  the  county  and 
local  papers  do  likewise.  There  is  opportunity  for  mnch  usefulness 
through  these  channels,  and  it  is  suggested  that  the  State  dairy  asso- 
ciations might  accomplish  great  good  by  preparing  weekly  a  column 
or  so  of  well-selected  dairy  literature  and  distributing  it  to  the  local 
journals,  which  would,  in  nearly  all  cases,  be  glad  to  get  this  material 
and  use  it.  The  expense  of  such  an  undertaking  would  be  moderate 
and  wonld  be  fiilly  justified  by  the  missionary  effect. 

In  the  line  of  technical  dairy  instruction,  the  Dakotas  are  in  advance 
of  Nebraska.  Lectures  on  dairying  are  given  in  connection  with  the 
agncultnral  course  and  the  "short  course"  at  the  Nebraska  State 
nniversity  at  Lincoln,  and  these  are  accompanied  by  a  few  practical 
exercises.  It  is  said  to  be  the  purpose  of  this  institution  to  soon  erect 
a  dairy  building  and  operate  a  small  creamery.  At  the  State  college 
at  Brookings,  S.  Dak.,  there  is  a  neat  little  creamery  in  operation,  and 
instruction,  both  theoretical  and  practical,  is  given  in  the  making  of 
butter  and  cheese.  A  cheese  curing  room  is  a  mnch  needed  addition, 
and  for  thi»  climate  such  a  room  should  be  biillt  half  under  ground. 
The  citizens  and  corporation  of  Fargo,  N.  Dak.,  contributed  the  funds 
necessary  to  build  a  commercial  creamery  in  connection  with  the  State 
agricultural  college  at  that  place.  This  ia  well  managed  and  forms  tbe 
basis  for  a  yearly  course  of  creamery  instruction,  and  also  a  three 
months'  course  in  the  winter. 

The  conditions  prevailing  in  all  these  States  are  such  that  much 
more  good  might  be  accomphshed  by  perambulating  dairy  schools, 
operating  a  month  in  a  place,  after  the  plan  successfully  followed  in 
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EDglaod,  Ireland,  and  Belgiam.  The  iiumber  of  persons  who  might 
tfaas  be  instnicted  is  very  large  as  compared  vtth  the  few  ^ho  are  able 
to  attend  the  college  courses,  and  the  great  need  at  present  is  to  reach 
tbe  isolated  private  daiiTmen  or  fsttm  dairies  and  improve  tbeir 
metbods.  Tbe  creameries  and  factories  can  supply  themselves  witb 
expert  butter  and  cheese  iaakers  with  comparative  ease. 

FABM   DAIBTINd  AND   CBEAMEBY   PATBON8. 

In  Nebraska  dairy  farming  has  been  well  established  in  the  easteiii 
half  of  the  State,  and  especially  in  tbe  southeastern  portion.  It  is  also 
carried  along  the  southern  counties  of  the  State  almost  as  far  as  the 
eastern  boundary  of  Colorado.  An  exceptional  dairy  district  is  fonnd 
in  Bome  of  the  northwestern  counties.  There  are  comparatively  few 
of  the  farmers  as  yet,  however,  who  really  make  a  specialty  of  this 
branch  of  agriculture.  Most  of  them  milk,  only  3  or  4  cows,  or  half  a 
dozen  at  the  most,  and  if  they  do  not  sell  milk  or  cream  their  surplus 
butter  generally  goes  to  the  local  storekeepers  in  trade  and  &nds  its 
way  largely  to  the  "ladlers"  or  dealers  in  xiromiscnous  butter.  The 
latter  report  quite  an  improvement  in  the  quality  of  farm  dairy  butter 
ina<le  in  the  State  duniig  the  i)ast  ten  years. 

Sarpy  County,  on  the  eastern  boundary  of  the  State,  is  quite  promi- 
.  nent  in  dairying.  One  tenth  of  the  farmers  are  dairymen,  keeping  an 
average  of  12  cows.  Nine-tenths  of  these  animals  are  grades  and 
nearly  one-tenth  are  of  full  blood.  The  milking  period  i^  nine  months. 
The  pastures  consist  of  blue  grass,  timothy,  and  the  native  grasses  of 
the  prairie.  Winter  care  and  feeding  is  good  and  constantly  improving. 
From  3,500  to  .^,000  pounds  of  milk  per  cow  is  expected  in  the  season. 
The  milk  is  set  in  stone  jars,  tin  pans,  and  deep  cans;  a  few  hand  sep- 
arators are  used.  The  farmers  find  markets  for  their  butter  in  Omaha 
and  vicinity  and  sell  to  private  customers  at  20  and  25  cents  a  imund; 
some  contract  at  20  cents  for  the  year.  In  a  few  cases  25  and  30  cents 
have  been  regularly  paid  for  a  superior  article.  The  proximity  of  Omaha 
is  the  chief  incentive  to  the  dairy  development  in  tliis  county. 

In  Platte  County,  in  the  central  eastern  section,  about  one-fourth  of 
the  farmers  make  a  specialty  of  dairying,  and  their  herds  average  20 
to  25  cows.  The  i>asturing  season  is  for  four  or  Ave  mouths,  and  the 
stable  feeding  embraces  ground  com  and  oats,  hay,  corn  stover,  and 
millet.  Milk  is  generally  deep  set,  and  some  separators  arc  used. 
Swiss  cheese  and  soft  forms  of  cheese  are  made  to  a  considerable  extent 
In  this  county, 

A  little  farther  west,  in  Boone  and  Greeley  counties,  dairying  is  still 
a  siile  issue  and  mainly  confined  to  tbe  vicinity  of  creameries.  Farms 
will  average  about  5  cows,  and  these  are  milked  not  more  than  eight 
months.    The  pasturing  season  lasts  five  or  six  months,  the  natural 
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jfiassesof  tbat  region  being  excellent  and  the  chief  reliance.  In  winter, 
straw  stacks  and  stalk  fields  replace  the  paatnres,  but  some  hay  and 
grain  are  fed,  and  the  bailding  of  several  silos  during  1395  inijicates 
increased  interest  in  dairying  and  a  better  appreciation  of  the  efforts 
necessary  to  success.  Most  of  the  milk  is  produced  between  April  and 
October,  and  there  is  little  activity  in  winter.  Jersey  and  Holst«in 
blood  is  seen  in  the  herds,  but  an  annual  milk  production  of  2,5U0 
pounds  is  accepted  as  satisfactory.  Deep  setting  of  milk  is  practiced, 
and  the  butter  produced  sells  at  7  to  15  cents  per  pouud. 

In  the  southern  and  southeastern  part  of  the  State,  in  the  counties 
from  Adams  to  Jefferson,  only  5  per  cent  of  the  farmers  are  reported  as 
engaged  in  dairying.  These  keep  fh>m  5  to  10  cows  to  a  farm.  Two  acres 
are  represented  as  carrying  a  cow,  on  natural  pasture,  but  an  estimate 
of  3  acres  to  a  cow  seems  more  general  and  reliable.  The  paataring 
season  runs  through  six  months,  if  not  uncommonly  dry,  and  tlie  cows 
are  milked  only  seven  or  eight  months.  Wintercareispoor,  with  little 
feeding  except  at  stacks.  Yet  one  farmer  who  has  improved  stock 
says  he  is  able,  by  soiling,  to  make  I  acre  support  a  cow,  and  he  adds: 
"My  experience  in  Nebraska  is  that  if  oue  keeps  good  cows  and  feeds 
tbem  well  they  are  aa  profitable  as  in  any  other  Ktate." 

Personal  observation  appears  to  justify  this  last  opinion,  at  least  for 
the  counties  of  Nebraska  lying  east  of  Adams.  But  it  seems  necessary 
to  resort  to  soiling,  more  or  less,  for  satisfactory  results,  and  more  use 
should  be  made  of  alfalfa,  if  it  will  grow  as  indicated  by  numerous 
trials.  The  dry  seasons  to  which  this  region  is  more  or  less  subjected 
kill  off  the  tame  pastures  badly,  and  it  is  very  unwise  to  break  up  the 
native  prairie  sod  unless  one  is  prepared  to  resort  mainly  to  soiliivg  as 
a  substitute. 

The  conditions  applying  to  Adams  County,  as  above,  and  to  Webster, 
immediately  south  of  it,  also  apply  to  the  double  tier  of  counties  extend- 
ing westward  from  these  along  the  southern  border,  at  least  halfway 
across  the  State. 

Some  exceptioual  couditious  are  reported  from  northwestern  counties, 
especially  Boone  aud  Sheridan.  This  region  was  settled  iu  188,1  and 
continuous  wheat  growing  was  practiced  until  stopped  by  droughts  aud 
low  prices.  Now  about  half  the  farmers  keep  cows,  from  2  to  6  or  8, 
possibly  averaging  C.  A  few  herds  are  reported  of  15  to  20  cows  each. 
Most  of  the  cows  are  grade  Shorthorns,  and  they  are  milked  eight  or  ten 
months,  although  they  have  fresh  pasture  only  about  five  months.  The 
feed  consists  of  the  native  buffalo  and  other  grasses,  which  cure  nt>ou 
the  ground,  so  that  a  sort  oF  unharvested  hay  is  available  in  the  fields 
or  on  the  rsiuge  during  most  of  the  winter.  If  covered  with  snow,  hay, 
cornstalks,  aud  perhaps  a  little  graiu  are  fed  under  sheds.  Deep 
setting  is  the  prevailing  way  for  handling  the  loilk,  and  150  pounds  of 
butter  in  a  year  is  a  usual  product  per  cow.     Some  of  this  butter  finds 
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special  markets  at  15  to  25  cents  per  poand,  but  roncb  the  greater  part 
of  it  IB  traded  at  stores  and  shipped  to  the  ladlers. 

Private  daiiymen  all  over  the  State  are  gradaally  improving  in  the 
care  taken  of  their  milk,  and  hence  the  quality  of  its  product.  The 
same  is  trae  of  those  who  sell  to  the  creameries.  The  nae  of  deep-setting 
methods  is  becoming  general,  but  there  is  room  for  much  improvement 
in  detail.  For  cooling  milk,  tanks  have  to  be  generally  depended  uiion, 
into  which  water  is  lifted  by  wind  or  other  power.  In  many  cases  the 
water  enters  the  tank  near  the  top,  on  one  side,  and  the  outlet  or  over- 
flow is  jost  opposite;  this  develops  very  little  motion  of  the  water  in 
the  tank.  The  inlet  pipe  should  open  at  the  bottom  of  the  tank,  to  insure 
fbll  benefit  ftom  the  fresh,  cool  water.  Where  wind  is  depended  uimn 
to  change  the  water  and  fails,  the  tanks  are  too  often  neglected.  The 
handling  »nd  rij^cning  of  the  cream  does  not  seem  to  be  as  well  under- 
stood as  the  cooling.  As  said  before,  there  is  evident  need  of  mission- 
ary work  with  good  dairy  literature  or  an  itinerant  dairy  school. 

Cheese  making  on  farms  is  practiced  more  or  le^s,  but  it  is  difficult 
to  obtain  any  reliable  data  on  the  subject.  The  secretary  of  the  State 
association  estimates  that  something  over  half  a  million  pounds  were 
made  in  1895.  This  would  indicate  that  about  160  farmers  make  cheese 
at  home,  from  an  average  of  13  or  14  cows  each.  The  most  important 
need  in  this  work  is  knowledge  of  the  correct  construction  and  man- 
agement of  a  curing  room. 

In  South  Dakota  the  conditions  are  much  the  same  as  in  Nebraska, 
and  it  is  needless  to  give  reports  received  from  dtffereut  counties,  in 
detail.  Dairying  has  been  developed  mainly  in  the  eastern  half  of  the 
State.  There  are  a  few  experienced  dairymen  doing  good  work,  but 
mosc  of  the  milk  is  produced  by  farmers  who  keep  a  few  cows  apiece, 
simply  as  incident  to  their  general  business. 

Aa  an  example  of  what  it  is  possible  to  do  in  the  way  of  farm  cheese 
making  in  this  State,  tht\  following  is  copied  from  a  recently  pablished 
letter  from  the  owners  of  a  dairy  at  Ordway: 


Our  prairie  hay  1b  coDBldered  ve-ry  nutritioDa  nod  11  is  certain  oar  stock  does  well 
on  it.  We  raise  considerable  grain  of  one  kind  nnd  another,  bnt,  except  as  that 
belpa  out  our  feeding,  we  find  that  etook  raiain|[  and  dairying  pay  better.  Daring 
the  f  e&r  1895  we  made  Troai  27  grade  Holstein  cows  15,^0  pounds  of  cheese,  or  an 
average  of  565  ponnds  per  cow.  This  wascnred  In  a  tern pernt lire  of  65'  to  TO"  F., 
and  sold  tu  realize  91  cents  net  per  pound.  ^Ve  raise  nit  our  good  calves,  feeding 
tb<-m  after  1  month  old  on  whey,  to  which  is  added  wheat  bran  and  middlings  or 
brsii  nnil  burley  meal. 
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Tbe  following  table  of  reportB  from  creamery  patrons  in  SontU  Dakota 
was  recently  compiled  and  publislied  by  the  Dakota  Farmer: 

Ittportt  reoeivedfrom/arm9n  In  Smth  DakoUt. 
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■  >Our  cown  h«v<>  ATeraged  ^0  per  j«ar,  anil  thit  I4  good. 

In  North  Dakota  the  name  state  of  affairs  has  been  observed  and 
rt-ported.  Tbe  greatest  dairy  activity  prevails  in  the  counties  of  Cass, 
Grand  Forks,  Dickey,  Ransom,  and  Sargent.  The  nsnal  milking  i>eriod 
ia  seven  months,  and  of  these  four  are  passed  on  pastare.  The  bulk  of 
milk  is  produced  during  May,  June,  und  July,  and  the  average  yield 
for  the  year  is  3",000  pounds  per  cow.  Private  dairies  generally  prac- 
tice the  deep  setting  of  milk,  in  water,  pumped  into  tauks.  Butter  is 
largely  sold  to  customers  in  the  neighborhood  or  within  easy  reach,  in 
u  and  10  pound  jars,  at  20  cents  a  pound  in  summer  and  25  cents  in 
winter.  There  is  a  considerable  quantity,  however,  which  goes  to  the 
storekeepers  at  less  than  10  cents  a  pound  and  is  shipped  out  of  the 
State  to  he  ladled. 

The  reason  for  so  much  of  this  butter  going  to  this  questionable 
object  is  its  very  i>oor  quality  and  condition  from  the  time  it  leaves  the 
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fanna  where  made.  It  is  not  even  good  enongh  for  the  local  demand, 
which  still  exceeds  the  supply  iu  many  BCctioDs  of  the  State.  Thus  the 
farmers  lose  their  home  markets  aud  get  but  half  price  for  their  product, 
becanse  they  will  not  learc  to  make  better  butter,  take  proper  care  of 
it,  and  make  it  in  a  rational  way. 

Active  meaanres  should  be  taken  by  the  dairy  asBOoiations  in  these 
three  States  to  improve  the  quality  of  farm-made  butter  and  stop  the 
heavy  loss  resulting  from  the  large  contributions  from  these  States  to 
the  supply  of  "ladled."  The  creameries  are  doing  a  good  work  in  their 
way,  bat  for  years  to  come  there  will  be  farmers  who  can  not  well  be 
creamery  patrons,  and  these  need  all  the  help  that  can  be  given  them. 
Attention  may  well  be  called  to  the  work  which  several  States,  notably 
New  York  and  Wisconsin,  are  doing  to  improve  the  grade  of  dairy 
products  from  the  farms  as  well  as  from  the  factories.  This  same  line 
of  work  is  still  better  organized  and  conducted  In  Canada  with  appar- 
ent and  gratifying  results. 

LADLED  BUTTEE. 

In  all  parts  of  the  country  where  butter  is  made  by  small  farmers  at 
their  homes,  more  or  less  of  it  is  disposed  of  at  the  country  and  village 
stores.  Of  this,  the  condition  of  a  considerable  part  is  such  that  the 
merchants  can  not  sell  it  to  their  retail  customers.  These  numerous 
small  lots  of  poor,  damaged,  and  thoroughly  bad  butter  have  to  be 
disposed  of  as  grease  or  go  to  establishments  which  gather  large  quan- 
tities of  the  material  and  so  manipulate  and  "  renovate"  it  as  to  bring 
it  into  a  merchantable  form  as  a  food  product.  In  the  butter  market 
quotations  these  goods  are  called  "  ladles." 

The  newer  dairying  districts  produce  immense  quantities  of  this  class 
of  batter,  or  that  which,  after  treatment,  comes  to  be  thus  known,  and 
the  largest  establishments  for  handling  this  material  are  in  the  North- 
west. One  or  two  are  located  iu  Nebraska.  There  are  none  yet  in  the 
Dakota^,  and  the  ladle  butter  from  those  States  is  at  present  sent  to 
Minnesota  and  Iowa  factories  for  renovation;  some  of  it  to  Chicago. 

It  is  impossible  to  determine  with  any  accuracy  the  quantity  of  this 
low-grade  dairy  butter  made  in  the  three  States  under  consideration 
which  is  contribnted  to  the  ladle-goods  business.  The  rapid  increase 
in  the  number  of  creameries  tends  to  reduce  this  business,  but  farm 
dairies  seem  to  be  multiplying  with  equal  rapidity,  thus  maintaining 
the  supply.  A  careful  canvass  of  the  larger  firms  and  their  courteous 
replies  to  inquiries  has  enabled  the  following  estimate  to  be  made,  and 
it  is  considered  approximately  correct: 

Ladled  bulttr  produced  in  the  year  1S95  from  the  Slalet  named. 

PonDds. 

Nebraska 7,400,000 

Bontb  Dakota 1,300,000 

North  Dakota 500.  OCO 

Totiil 0.200,00(1 
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Not  included  in  this  estimate  ie  the  batter  shipped  ftx>m  these  States 
to  ladle  factories  east  of  the  Mississippi  River  and  that  which,  ori^- 
nally  shipped  out  of  the  States  where  made  as  private  dairy  butter  of 
fair  grade,  finally  fluds  its  way  to  tbe  ladlers. 

This  buaiuesB  is  carried  on  an  follows:  The  local  storekeepers  take 
butter  in  exchange  for  goods.  The  price  allowed  all  producers  at  any 
one  store  is  the  same,  quite  regardless  of  tbe  quality  of  tbe  butter;  it 
is  necessary  to  treat  all  tbe  farmers  alike.  As  a  rule,  merchants  sell 
what  they  can  of  the  best  received,  without  any  profit  or  at  an  advance 
of  1  or  2  cents.  Tlie  remainder,  which  in  most  cases  constitutes  much 
the  greater  part  of  the  receipts,  is  dumped  iuto  receptacles  of  all  kinds, 
and  periodically  sent  off  to  tbe  centera  for  ladling.  Flour  barrels, 
starch  boxes,  shoe  boxes,  and  soap  boxes  have  been  indiscriminately 
utilized  for  this  purpose.  Much  of  this  Bo-called  butter  is  of  such 
character  that  it  makes  little  difference  how  it  is  neglected.  The  care- 
lessness and  indifference  shown  in  some  places  is  shocking.  The  recep- 
tacles are  left  open,  no  attention  paid  to  the  mixed  contents,  and  tbey 
are  not  sent  away  nntil  full,  or  until  the  mixture  becomes  so  offensive 
that  it  must  be  got  rid  of.  The  one  requirement  of  the  package  has 
been  that  it  should  not  leak  and  waste  too  much,  if  the  contents  melted 
to  oil  in  transit.  Economical  motives  alone  seem  to  have  led  to  a  reform 
in  this  regard.  The  ladlers  now  send  out  what  are  called  butter  stands 
to  their  regular  sources  of  supply.  These  are  large  oak  tubs  or  bar- 
rels, generally  somewhat  couical,  with  large  bottoms  to  prevent  over- 
turning, tight  covers,  and  strong  bandies.  These  are  shipped  to  the 
factory  when  filled  at  tbe  store.  The  couteuts  of  some  of  these  tubs 
npon  arriving  at  tbe  ladling  establishment  is  simply  indescribable;  the 
many  small  lots  of  butter — as  the  material  was  probably  at  one  time 
entitled  to  this  name — differ  iu  color,  salt,  texture,  age,  and  other 
respects,  and  'sometimes  the  tubs  contain  articles  quite  foreign  to  the 
dairy,  like  bacon  rind  and  mutton-chop  bones.  In  cold  weather  it  is 
possible  to  measurably  separate  and  sort  the  different  lots;  in  hot 
weather  it  is  simply  a  mass  of  grease,  not  sufBciently  melted  to  be 
homogeneous,  but  so  far  advanced  as  to  make  it  impossible  to  vouch 
for  all  being  originally  butter  fat. 

Tlie  ladlers  receive  this  material,  grade  it  as  best  they  can,  and  make 
their  own  returns  to  the  shippers,  as  to  both  weight  and  quality. 
During  the  season  of  1893,  the  average  price  paid  by  ladlers  for  ship- 
ments from  these  three  States,  was  just  about  10  cents  per  pound,  the 
shippers  paying  freight  to  Omaha,  or  wherever  the  factory  was  located. 
Freight  charges  probably  averaged  half  a  cent  a  pound. 

There  are  efforts  in  progress  on  the  part  of  ladlers  to  improve  tbe 
quality  of  their  product  by  securing  some  degree  of  care  in  the  collec- 
tion and  transportation  of  the  country  butter.  Merchants  are  enconr- 
aged  to  hire  collectors  to  get  tbe  butter  tcoia  the  farms,  nucidored  and 
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□□salted.    The  following  circular  letter  ftwm  one  of  the  ladling  con- 
cerns further  explains  this  business: 

May  8,  1B95. 

Qbntlembn:  We  ask  yoar  «tt«ntioii  to  this  airoaloi  regarding  the  handling  of 
hotter  during  the  BDmmer  moutha.  The  low  price  of  bntter  on  the  Eaatern  as  ^Ta11 
as  the  Western  marketB  warnn  ns  to  ii»a  every  effort  posaible  to  turn  out  a  better 
grade  of  bntter  tbao  ever  before,  for  this  reason:  The  batter  market  has  come  to 
that  point  where  the  rjualit;  govemi  the  price;  mach  of  the  poor  bntter  is  caused 
by  improper  handling,  and  we  offer  a  few  simple  yet  valuable  BUggsstions  which  we 
oak  f  on  to  carefully  consider. 

(t)  Wbea  yon  receive  butter  from  the  farmen  keep  the  good  butter  separate  from 
the  poor. 

(2)  Keep  your  butter  in  a  cool  place,  ^e  tram  all  odors  of  any  kind. 

(3}  Don't  hold  your  batter  longer  than  necesaary  to  get  a  Bhipmeut,  foe  every  day 
you  hold  injarea  the  quality  of  the  butter  and  consequently  rctduces  the  price. 

If  yoQ  send  ns  good,  fresh  stock  yoa  are  Bare  to  get  the  highest  price  in  return, 
and  a  trial  shipment  of  biitt«r  will  conviuoa  yon  that  we  mean  businees  and  will 
follow  oat  the  principles  of  this  circular  to  a  letter.  We  are  in  business  to  stay, 
and  as  oar  reputation  is  at  stake  we  feel  it  is  for  our  best  interests  to  give  our  ship- 
pers, one'and  all,  a  aqnare  deal,  top  price,  aud  prompt  returns  every  time.  At 
present,  regardless  of  the  low  price  of  butter  East  and  West,  we  quote  you  the  toU 
lowing  cash  price  f.  o.  b.  your  station:  Good,  tVesh  butter,  per  pound,  8  cents;  poor 
butter,  per  pound,  6  cents. 

Onr  batter  stands  we  furnish  free,  but  parties  shipping  to  .other  buyers  our  stands 
will  be  charged  $1  for  each  stand. 

Thanking  yon  for  past  favors,  and  hoping  to  receive  aoooUaaanceof  your  patron- 
age, we  remain. 

Yours,  truly,  . 

The  profit  of  the  ladlers  lies  in  lutalligent  grading  and  increase  in 
weight  by  salting,  washiog,  a^d  reworking;  also,  more  or  less,  in  the 
Bnccess  of  the  various  processes  used  in  eliminating  rancidity,  and 
restorJDg  the  aemblance  of  grain  aod  flavor  to  the  mass.  The  article 
resulting  is  called  butter  and  goes  iuto  the  butter  market,  but  it  may 
well  be  doubted  whether,  as  a  food  product,  it  is  as  good  as  average 
butterine.  As  a  rule,  "ladles"  are  quoted  in  the  Chicago  market  at 
about  two-thirds  the  price  of  creamery  butter  and  about  four-fifths  the 
price  of  dairy  butter  of  like  grade,  "extras,"  "firsts,"  or  "seoouda." 
What  is  knowu  as  "imitation  creamery"  is,  as  a  rule,  nothing  but  selec- 
tions of  the  best  of  the  ladled  goods. 

There  is  no  intention  of  fully  describing  here  the  processes  of  ladling 
at  the  establishnieuts  built  for  that  purpose.  These  processes  difTer  a 
good  deal  and  involve  both  mechanical  and  chemical  treatment  of  the 
bntter.  The  present  purpose  is  to  call  attention  to  the  large  quantity 
of  farm-made  butter  which  goes  through  this  mill  and  takes  this  low 
grade,  which  ought  to  yield  the  producers  half  as  much  again,  and  i>er- 
baps  twice  as  much,  and  would  do  so  if  the  right  methods  of  mannfiic- 
ture  were  adopted.  The  extension  of  the  creamery  system  is  probably 
the  surest  and  the  quickest  way  of  correcting  the  evil.  But  much 
farm-to-farm  teaching  of  the  elementary  principles  of  caring  for  milk 
and  of  making  and  marketing  batter  is  needed. 
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CREAMERIES. 

With  a  view  to  making  a  report  uimu  the  creameries  of  Nebraska, 
Soutti  Dakota,  and  North  Dakota,  aud  upon  their  work,  without  spend- 
ing: too  much  time  in  personal  inspection,  blank  forma  were  prepared 
and  distributed  in  the  hoi>e  of  thus  securing  the  main  facts,  which  might 
then  be  summarized.  The  most  accurate  lists  obtainable  of  these  estab- 
titihmenta  in  the  States  named  were  used,  but  the  result,  as  given  in 
the  following  table,  shows  the  difficulties  attending  such  an  effort  and 
the  uncertain  value  of  the  information  thus  obtained. 

Number  0/  bUmks  «enl  and  replie»  rteeived  front  craamerien  and  cAeeM  faeloriet. 
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Replies  having  been  received  from  only  one  fourth  of  the  factories 
believed  to  be  in  operation  at  the  time,  it  is  manifestly  useless  to  tabu- 
late the  returns  for  use  in  a  statistical  way.  But  assuming  that  the 
reports  received  were  from  representative  establishments,  they  form,  in 
couuectiou  with  notea  taken  at  the  creameries  which  it  was  possible 
to  visit,  a  reasonably  satisfactory  basis  for  sundry  remarks  and  sug- 
gestions. 

Nebraska  has  suffered  from  three  successive  seasons  of  extreme 
drought.  Yet  in  comparing  results  with  other  States,  her  creameries 
appear  to  be  able  to  do  about  as  well,  in  rates  of  payment  to  patrons, 
as  the  northwestern  dairying  regions  in  general.  And  this,  too,  aot- 
withstanding  the  frequent  iieceBsity  for  long  hauls  to  the  creameries, 
and  consequent  increase  in  the  cost  of  manufacture.  The  farmers  in 
this  State  who  have  been  turning  their  attention  to  dairying,  as  cream- 
ery patrons,  have  done  better  in  fact  than  they  appear  willing  to 
acknowledge  in  conversation.  Claiming  that  they  had  no  time  to  milk 
cows,  that  they  had  unreliable  pastures,  and  that  they  ought  to  let 
cows  alone  and  cultivate  their  farms — it  was  easily  proved,  and  often 
finally  admitted,  that  the  cows  paid  better  than  the  crops,  and  during 
these  trying  years  they  would  have  starved,  had  it  uot  been  for  the  sales 
of  milk,  cream,  and  eggs. 

It  is  evident  here,  as  in  most  parts  of  the  West,  that  the  farmers 
spread  their  labor  over  too  many  acres  of  land.  Better  attention  to 
smaller  areas  under  cultivation  and  the  provision  of  fodder  crops 
to  help  *uit  dry  pastures  would  rapidly  improve  the  condition  of  most  of 
those  visited. 
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Tbecreamerybuildiugain  the  State  are  of  varied  quality  and  capacit; — 
good,  bad,  and  indifferent.  The  gathered-cream  plan  was  unfortunately 
adopted  very  largely  at  flrat,  and  when  the  introdnutioD  of  the  separator 
caoBed  a  very  general  change  of  system,  mistakea  economy  led  to  inade- 
quHte  changes  in  the  buildings,  so  that  many  creameries  are  uow  oper- 
ated in  quarters  which  are  cramped,  mcouvenient,  and  hard  to  keep 
clean.  Nevertheless,  the  average  condition  of  Nebraska  creameries  aa 
to  baildings  and  equipment  compares  favorably  with  that  in  other 
States. 

The  West  Point  Oreamery  was  the  pioneer  in  this  business  in  Nebraska, 
and  probably  the  first  to  operate  west  of  the  Afiseissippi.  It  was  estab- 
lished as  early  as  1878,  before  there  was  a  creamery  in  the  New  England 
States.  New  York  men  were  largely  interested  in  the  enterprise  at  its 
start,  and  as  milch  cows  were  then  ncarce  in  Cuming  County,  the  com- 
pany took  up  800  acres  of  laud  and  procured  a  stock  of  over  300  cows, 
so  as  to  produce  most  of  the  milk  needed.  Guernsey  and  Jersey  balls, 
as  well  as  some  cows,  were  brought  from  the  East,  and  the  company 
graded  np  its  herd.  Holdings  were  increased,  lands  leased,  and  at  one 
time  the  company  owned  1,700  head  of  high  grade  dairy  cattle.  Feed- 
ing these  cattle  involved  (arming  operations  on  a  large  scale,  and  as 
batter  was  the  main  article  for  sale,  a  large  business  was  done  in  raising 
bogs  on  the  skim  milk.  The  silo  system  was  adopted,  and  the  farm 
has  storage  capacity  for  800  tons  of  silage  and  500  tons  of  sugar-beet 
pulp.  As  fast  as  offered  tbia  creamery  took  the  product  of  neighboring 
farms  on  the  oream-gatbering  plan  and  early  adopted  the  advanced 
method  of  paying  on  the  basis  of  tests  by  the  oil-test  chum.  In  1891 
the  company  was  reorganized  and  has  since  done  less  in  farming  and 
live  stock,  but  the  creamery  business  has  been  extended,  and  besides 
butter,  large  sales  of  milk  and  cream  are  made  in  Omaha.  The  com- 
pany has  a  large  de^iot  there  and  regards  that  city  as  the  center  of  the 
market  side  of  its  operations.  Enough  cream  is  still  bought  in  West 
Point  and  vicinity  to  make  about  1,5D0  pounds  of  butter  a  day  in  the 
height  of  the  season.  The  milk  from  275  cows,  on  the  home  farm,  mainly 
goes  to  the  city  market.  Une  hundred  heifers  of  high-^rade  Jersey  and 
Guernsey  blood  are  being  reared  to  maintain  and  increase  the  herd. 
The  entire  establishment  is  under  most  capable  and  systematic  man- 
agement. A  complete  record  is  kept  of  the  performance  of  every  cow, 
and  all  the  operations  in  the  creamery  are  also  the  subject  of  current 
record.  Yet  it  seems  odd  to  find  in  such  a  large  establishment  that  no 
separator  is  used,  cream  being  raised  by  the  old  gravity  method,  with 
shotgun  cans  in  cold  pools,  and  fat  tests  of  the  akim  milk  and  butter- 
milk are  still  unknown. 

The  daily  milking  of  200  to  300  cows  is  a  serious  business  anywhere, 

and  the  labor  question  involved  is  often  a  difficult  problem  to  manage. 

The  West  Point  Creamery  has  adopted  and  successtully  conducts  a 

somewhat  unusual  system.    From  families  of  foreign  extraction  in  the 
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neighborhood,  20  vomeo  are  hired  for  an  hour  and  a  half  at  moming 
and  the  Bame  lime  at  evening,  daily;  these  do  the  milking  and  do  it 
exceptionally  well  and  economically.  They  are  paid  30  cents  a  day, 
and  each  one  milks  14  cowb  in  the  allotted  time;  some  of  these  women 
drav  300  pounds  of  milk  in  90  minutes  or  less. 

The  Kebraaka  Creamery  Association  is  located  in  Fremont,  right  in 
the  city,  and  it  operates  there  the  largest  plant  of  its  kind  in  the  State. 
This  v&s  established  in  1881,  being  organized  as  a  stock  company,  and 
it  is  still  conducted  as  snch.  It  has  always  been  ma  on  the  cream- 
gathering  plan,  modified  by  ^he  circumstances  of  location  and  the 
extent  of  the  business.  Cream  alone  is  brought  to  the  central  factory. 
The  supply  is  drawn  &om  parts  of  8  different  counties,  and  comes  by 
wagon  over  20  routes,  and  also  by  rail  fi«m  several  separating  stations 
maintained  by  the  company  at  suitable  points.  All  the  gathered  cream 
is  sampled  and  subjected  to  the  old  style  chum  test,  and  upon  these 
test  results  the  payments  to  patrons  are  made.  At  the  stations  the 
milk  is  sampled  and  tested  for  fat  by  the  Babcock  method.  At  times 
in  the  past  it  was  found  that  the  cost  of  gathering  cream  by  wagons 
was  much  too  great,  reaching  7  cents  to  the  pound  of  butter,  in  soma 
instances.  Hence  the  plan  has  been  adopted  of  paying  cream  gather- 
ers according  to  quantity  of  butter  made  from  the  cream  they  deliver; 
3  cents  per  pound  of  butter  is  paid  in  winter  and  2J  o«nts  in  summer. 
Various  checks  are  used  upon  the  gatherers  to  insure  fireshness  and 
quality  in  the  cream  they  bring.  The  factory  managers  greatly  prefer 
cream  from  their  own  separating  stations  because  in  so  much  better 
condition,  resulting  in  a  higher  grade  of  butter.  The  railroad  freight 
on  the  cream  from  stations  within  30  miles  is  15  to  20  cents  per  can  of 
10  gallons,  can  retomed  free.  With  the  esception  of  small  local  sales, 
this  large  establishment  makes  all  the  cream  it  receives  into  butter, 
and  generally  sells  the  entire  product  to  dealers  who  receive  the  same 
at  the  railroad  platform  adjacent  to  factory.  Buttermilk  is  sold  to 
patrons  at  25  cents  a  barrel,  and  to  outsiders,  who  buy  it  quite  largely 
at  the  factory,  at  the  same  price  for  a  10-gallon  can.  The  largest  busi- 
ness was  done  by  tfais  creamery  in  the  year  1887,  when  as  much  as  2J 
tons  of  butter  were  made  per  day.  Various  causes  have  since  decreased 
the  product,  which  has  been  from  1,000  to  1,500  pounds  daily  during 
the  past  year.  Patrons  at  the  separutiug  stations  have  lately  been  paid 
an  average  of  12  cents  per  pound  of  butter  &t  in  the  milk  delivered  by 
them;  and  those  upon  the  gathering  routes  have  been  paid  10  and  11 
cents  per  pound  of  butter  oil,  determined  by  the  oil-test  churn. 

It  is  worthy  of  note  that  several  attempts  by  farmers  in  the  vicinity 
of  Fremont  to  conduct  cooperative  creameries  have  failed.  These  have 
been  small  concerns  and  without  experienced  business  management. 
The  rivalry  of  the  big  factory,  and  the  economy  possible  because  of  tiie 
extent  of  its  operations,  appear  to  have  been  too  much  for  successful 
oppo^tion.    Yet  this  creamery  has  never  paid  large  dividends  to  its 
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Btocfcholders,  and  at  times  it  has  run  at  a  loss.  The  capital  stock  waa 
originally  $50,000,  bnt  it  has  been  reduced  one-half. 

Among  the  creameries  of  Nebraska,  a  group  known  as  the  South 
Flatte  creameries  is  worthy  of  special  aote.  These  are  located  in  the 
four  adjoining  counties  of  Butler,  Polk,  York,  and  Hamilton,  the  cen- 
tral factory  and  office  being  at  Aurora,  in  the  last  county  named. 

The  Waterloo  Creamery  Associstiou  is  another  large  concern,  owning 
1,500  acres  of  land  and  keeping  100  cows  in  Douglas  County.  It  is 
mainly  engaged  in  the  milk  sappty  of  Omaha,  haying  its  office  and 
principal  depot  in  that  city. 

In  South  Dakota,  the  creamery  business  may  be  fairly  said  to  have 
been  "  booming  "  during  the  years  1S95  and  1896.  Fully  100  new  cream- 
eries commenced  business  in  the  spring  of  1896.  Nearly  all  of  these 
are  separator  factories,  no  other  system  being  heard  of  now.  A  good 
many  of  these  are  cooperative  creameries,  and  such  have  naturally 
made  the  best  payments  to  patrons.  The  highest  average  payment  for 
milk  reported  the  past  season  was  73  cents  per  hundred  pounds,  by  a 
cooperative  concern,  and  from  this  the  rates  ranged  down  to  49  cents 
f&r  a  proprietary  fectory.  The  average  for  the  State  most  have  been 
about  62  cents  per  hundredweight  of  milk.  This  shows  an  excellent 
average  quality  of  milk. 

It  is  interesting  to  note  that  the  greatest  successes  in  these  new 
croamery  ventures  have  been  in  neighborhoods  where  crop  failures  have 
seemed  dis^trous.  This  is  partly  explained  by  the  remark  of  one 
patron:  "Yes,  I  like  the  creamery  first  rate.  Last  year  I  kept  only  3 
cows  and  this  year  have  24,  I  had  to  do  something,  and  the  cows  were 
the  only  things  that  paid.  But  I  had  to  be  starved  into  feeding  them 
and  milking  them." 

A  good  many  of  the  creameries  a  year  or  two  old,  some  even  less, 
have  had  to  be  enlarged  and  their  general  condition  seems  to  hehealthy. 
Some  failures  there  must  be,  and  a  few  cases  are  noted  where  crop 
feilures  were  so  complete  as  to  force  patrons  to  sell  their  cows. 

North  Dakota  reports  are  few  and  unreliable.  In  this  State  a  good 
ice  supply  can  be  relied  npon  and  the  cream-gathering  system  is  there- 
£>rein  more  favor.  The  average  quality  of  milk  seems  to  be  even  better 
than  in  South  Dakota,  but  the  payments  to  patrons  for  milk  and  cream 
are  at  lower  rates.  Alt  the  natural  conditions  fovor  the  rapid  and  suc- 
cessful extension  of  dairying  under  the  creamery  system  in  the  south- 
eastern portion  of  this  State. 

Nearly  all  the  creameries  in  these  three  States  are  built  of  wood, 
with  iron  smokestacks,  and,  according  to  the  best  information  obtain- 
able, not  one-third  of  them  are  insured.  The  most  common  canaes  for 
criticism  are  faulty  management  of  the  waste  products,  buttermilk  and 
skim  milk,  and  insufficient  provision  for  drainage,  which  will  surely 
result  iu  serious  trouble  after  a  time.  The  general  interior  care  is 
of  about  average  grade,  but  in  a  good  many  places  there  is  need  of 


constant  repetition  and  enforcement  of  the  fundamental  crebmery  mies 
for  order  and  cleanliness. 

CHEESE    FACTORIES. 

Cheese  making  on  the  factory  plan  has  not  become  estabtislied  to  any 
extent  in  the  three  9tat«s  under  couaideration.  North  Dakota  seems 
to  have  done  more  thau  the  others  in  proportion  to  age  and  popnlation, 
although  the  aggregate  product  of  Nebraska  is  larger.  It  is  claimed 
that  during  last  year  about  1,000,000  pounds  of  cheese  were  made  in 
fiwtoTies  in  the  latter  State  and  about  half  as  much  on  farms.  In 
Xorth  Dakota  the  estimate  for  the  same  year  ia  400,000  poands  for 
iactory  cheesej  this  is  probably  tu  excess  of  the  fact.  In  Nebraska 
reports  show  about  9^  pounds  of  cheese  produced  from  100  pounds  of 
milk,  and  North  Dakota  reports  show  something  over  10  pounds.  In  the 
former  8tat«  one  factory  paid  an  average  of  63  cents  per  hundredweight 
for  milk ;  this  was  doing  well.  The  factories  in  these  States  seem  to 
ran  very  short  seasons,  and  their  greatest  difficulty  is  in  cnring.  Good 
curing  rooms  are  rare.  In  Nebraska,  and  perhaps  in  South  Dakota,  it 
will  probably  be  found  necessary  to  put  the  caring  room  partly  under 
ground  to  secure  even  temperature,  but  it  most  be  kept  dry  and  well 
ventilated.  Expensive  buildings  are  needless.  In  some  parts  of  the 
West  there  are  cheese-curing  rooms  dng  lor  5  feet  into  the  ground, 
carefully  drained,  and  the  earth  walls  simply  lined  with  matched 
boards;  there  is  a  building  above  to  partly  shade  the  place.  Such  ■ 
rooms,  properly  managed,  are  found  to  answer  their  purpose  well. 

The  progress  made  already  shows  that  opportunities  and  conditions 
are  good  for  successful  cheese  factories  in  Nebraska  and  the  Dakotas, 
and  their  number  can  be  largely  increased  to  advantage  if  a  home  trade 
can  be  worked  up  for  their  products.    This  should  not  be  difficult. 


EXTENT    AND    VALTIE   OF    DAIRY   INTERESTS. 

From  all  obtainable  data,  an  estimate  has  been  made  of  the  principal 
Items  connected  with  the  dairy  industry  in  these  States.  The  figures 
given  in  the  following  table  can  not  be  verified,  but  there  are  good 
reasons  for  considering  them  approximately  correct : 

ExitHi  and  naluf  of  duWy  interfulK  t»  yebrtuka,  SiHlh  Vakalii,  and  Xorth  Itahota. 
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The  moBt  probable  cause  of  error  in  this  table  is  the  low  aonoai  milk 
field  assigned  to  the  cows  in  these  States,  bat  the  rates  given  are  sos- 
taioed  by  reports  of  actaal  facts,  which  appear  to  be  reliable.  The 
flgnres  exhibit  the  average  milch  cow  of  this  region  to  be  an  animal  of 
very  doabtfnl  profit,  for  in  South  Dakota,  which  makes  the  best  show- 
ing, the  gross  income  per  cow,  in  milk,  would  be  but  tl5  a  year. 

GENEBAL  REMARKS. 

An  evil  which  exists  in  these  States,  and  appears  to  be  increasing,  ia 
the  system  of  abort-term  tenantry  on  farms.  The  extension  of  dairying 
and  progressive  farming  in  any  form  is  likely  to  be  very  slow  while  thin 
system  prevails.  It  is  nsual  to  find  in  almost  every  town  and  village  in 
these  States  capitalists  (or  their  agents)  who  own  several  farms  and  wbo 
rent  them  on  shares.  This  would  not  be  very  objectionable  if  the  farms 
were  leased  for  terms  of  ten  years  or  more.  But  the  one-year  term  is 
very  common,  if  not  the  rule,  and  this  is  detrimental  alike  to  the  intereata 
of  owner  and  tenant.  It  is  incompatible  with  good  fanning,  and  sure 
to  leault  in  deterioration  of  the  farms.  Bankers,  agents,  and  all  con- 
cerned should  encourage  the  division  of  lands  into  small  farms  and  their 
settlement  by  owners,  or  leasing  on  long  terms,  if  at  all. 

Bankers,  merchants,  and  professional  men  do  not  seem  to  sufBciently 
realize  how  closely  their  interests  are  allied  with  the  condition  of  farm- 
ing in  their  region.  They  should  encourage  enterprise  in  farming  in 
every  possible  way;  aid  and  patronize  educational  organizations,  insti- 
tutions, and  meetings — like  farmers'  institutes,  conventions,  and  dairy 
schools — and  generally  assist  in  the  application  of  intelligence  and 
enterprise  to  the  farm  and  dairy  interests  of  their  States. 
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LETTER  OF  TRANSMITTAL 


U.  a.  Department  of  AaRicuLTtmE, 

Bureau  of  Animal  Industry, 

Washington,  D.  C,  Novemier  13, 1896. 
9iB:  I  have  the  honor  to  transmit  herewitli  the  manuscript  of  an 
article  on  "Dairy  Sthools,"  prepared  under  the  8ui>erTi8ioQ  of  Henry 
E.  Alvord,  Chief  of  Dairy  Division  oY  this  Bureau,  and  to  recommend 
its  early  publication  a»  a  bulletin  of  this  ofiice.  Dairy  schools  have 
been  established  in  tins  country  only  a  few  years,  but  the  good  results 
of  their  work  are  already  apparent.  Many  dairymen  do  not  know  of 
these  schools  or  have  only  a  vagne  idea  of  them,  and  it  is  the  purpose 
of  this  bulletin  to  spread  information  ou  these  points  and  to  show  some 
of  the  advantages  of  special  training  in  dairy  lines.  An  appendix  to 
the  bulletin  coutaius  statements  of  the  facilities  for  instructiou  in 
dairying  in  the  States  and  Territories. 

Respectfully,  D,  E.  Salmon, 

Chief  of  the  Bureau  of  Animal  Induatry. 
Hon.  J.  Sterling  Morton, 

Secretary  of  AgriculHre, 
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DAIRY  SCHOOLS. 


DAIET  1N8TEUCTI0N. 

The  fact  that  a  yonng  man  has  attended  a  dairy  school  and  has  sac- 
cesafolly  completed  the  coarse  there  offered,  commends  him  to  anyone 
looking  for  a  person  to  fill  a  responsible  position  in  a  creamery  or  cheea^ 
factory  or  to  take  charge  of  a  farm  dairy.  Scientific  education  in  agri- 
cnltural  lines  is  no  longer  looked  upon  as  impracticable  and  useless, 
and  the  one  possessing  it  is  not  now  necessarily  considered  a  theorist; 
on  the  contrary,  education  is  regarded  vith  more  and  more  favor,  it  is 
recognized  that  practice  and  science  are  closely  connected,  and  yield 
the  best  resnits  when  they  are  made  to  depend  npon  each  other;  rules 
of  thumb  can  not  compete  with  applied  science.  So  far  as  special 
training  is  coucerued,  dairying  is  not  different  Irom  other  lines  of 
industry,  and  in  these  times  of  rapid  .scientific  and  technical  advance- 
ment and  severe  competition  in  all  trades  and  profeaaione,  it  is  found 
that  the  bntter  and  cheese  maker  and  the  dairyman  are  aa  much  iu 
need  of  the  best  and  latest  information  relating  to  tiieir  work  as  the 
horticulturist  or  mechanic  or  tradesman  is  in  need  of  the  latest  knowl- 
edge in  his  line. 

Modem  advances  in  dairy  knowledge  have  been  rapid;  the  scientist 
and  inventor  have  cansed  the  apparatus  and  routine  in  uae  a  quarter 
of  a  centnry  ago  to  be  almost  entirely  discarded  and  replaced  by  more 
profitable  machinery  and  more  accurate  methods.  Although  inventions 
of  improved  dairy  machinery  and  scientific  investigations  in  the  field 
of  dairying  are  comparatively  recent,  important  discoveries  and  cor- 
responding changes  in  methods  of  work  have  already  been  made.  It  is 
probable  that  these  improvements  have  not  much  more  than  begun, 
and  the  results  that  have  been  obtained  and  will  be  obtained  are  cer- 
tain to  have  a  marked  effect  on  the  production  and  care  of  all  dairy 
products.  It  is  well  known  that  the  methods  of  butter  making  prac 
ticed  twenty  years  ago  can  no  longer  be  followed  with  profit;  witb 
modern  aids  more  batter  can  be  made  from  a  given  amount  of  milk  of  & 
given  quality  than  it  was  then  possible  to  produce. 

Another  feature  of  dairying  which  has  undergone  great  change  in 
late  years  is  the  market  value  of  dairy  products.  The  prices  of  inilk, 
butter,  and  cheese  have  recently  been  so  low  and  the  cost  of  i)roduction 
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has  so  nearly  equaled  the  market  valaes  of  the  prodnct«  most  ecouom- 
ically  produced,  tliat  it  has  become  absolutely  necessary  to  tani  every- 
tliiog  in  dairy  operations  to  the  greatest  possible  gain  if  one  would 
succeed  in  profitably  producing  milk,  butter,  or  cheese.  Skill  and  keen 
judgment  are  constantly  required  by  the  successful  dairyman ;  no  simply 
imitative  methods  can  be  depended  upon  if  the  best  results  are  ex|>ected. 
The  changing  conditions  of  tlie  dairy  industry,  viz,  its  rapid  advances 
iu  means  and  methods  of  manufacture,  larger  production  of  goods  not 
always  the  best,  and  severe  competition,  have  seemed  to  make  it  neces- 
sary to  provide  some  places  fur  giving  instructinti  in  the  most  advanced 
dairy  methods.  Dairy  schools  have  been  established  to  meet  this  press- 
ing need,  aud  their  establishment  marks  an  important  era  in  the  history 
of  agricultural  education.  Soon  after  the  organization  of  agricultural 
colleges  it  was  learned  <that  they  could  not  reach,  through  the  long 
courses,  the  great  majority  of  dairymeu  and  butter  and  cheese  makers 
who  needed  practical  and  theoretical  instruction.  Shorter  courses  were 
offered,  with  varying  success,  and  it  was  linally  decided  to  give  instruc- 
tion in  dairying  alone  forafew  weeks  each  winter.  This  departure  has 
proved  to  be  a  boon  to  dairying.  Dairy  schools  are  now  found  in  every 
State  where  dairying  is  a  prominent  industry,  and  other  States  are 
ready  to  give  similar  opportunities  for  dairy  instruction  as  soon  as  it  is 
needed.  These  schools  are  usually  connected  with  State  agricultural 
colleges  which  furnish  instructors  and  equipment.  In  a  few  States 
splendid  buildings  have  been  erected  for  the  single  purpose  of  dairy 
teaching.  In  other  States  creameries  or  cheese  factones  or  buildings 
containing  both  have  been  erected  for  the  practical  operations,  and 
class-room  work  is  coudncted  in  the  college  buildings.  Schools  with 
the  largest  equipment  are  naturally  located  in  the  chief  dairy  States. 

PURPOSE    OF   DAIRY   SCHOOLS. 

It  is  the  purpose  of  dairy  schools  to  teach  young  men  or  women,  in  a 
short  time,  as  much  as  possible  of  the  theory  of  the  diflTerent  lines  of 
work  connected  with  dairying^  and  these  theories  are  illustrated,  so 
far  as  practicable,  in  actual  practice  at  the  churn,  cheese  vat,  or  other 
apparatus.  They  aim  to  so  equip  one  who  has  had  Home  practical  work 
that  he  will  be  able  to  take  full  charge  of  a  plant  and  make  the  best 
possible  product.  And  they  attempt  to  teach  one  who  has  had  little  or 
~  no  practical  training  the  things  that  it  took  his  father  many  years  to 
learn.  They  aim  to  improve  the  quality  of  our  dairy  products  and  to 
reduce  the  cost  of  their  production  by  teaching  new  and  advanced 
principles,  together  with  methods  which  have  been  proven  to  yield  the 
best  results.  There  is  no  reason  why  as  good  butt«r  or  cheese  can  not 
be  produced  in  this  country  as  is  made  in  any  part  of  the  world, yet  it 
is  a  painful  fact  that,  while  many  of  our  manufactured  products  excel 
all  of  their  kind  made  in  other  lands,  our  dairy  products  can  not  com- 
pete in  foreign  markets  with  the  butler  aud  cheese  of  several  conn- 


tiies.  Our  succfsafal  competitors  depend  on  their  herds  for  their  daiiy 
bread.  They  realize  that  it  is  to  their  interest  to  thoroughly  under- 
stand every  step  in  their  work  and  have  carefully  organized  aystems  of 
dairy  instruction  which  have  been  conducted  for  years. 

It  is  not  the  purpose  of  abort  dairy  courses  to  displace  longer  courses 
in  apiculture.  Each  has  its  own  place  in  the  field  of  agricultural 
instruction,  and  dairy  schools  occupy  a  i)lace  that  had  been  practically 
vacant.  The  long  course  of  agriculture  which  requires  four  years  for 
completion  is  thorough  .ind  comprehensive,  and  if  one  desiring  dairy 
training  can  take  that  it  is  undoubtedly  the  best  thing  to  do.  Fonr 
years  is  none  too  much  time  to  devote  to  the  study  of  dairying  aud 
closely  allied  subjects.  If  it  is  possible  to  spend  only  tiro  years  and 
few  outside  sabjectB  are  taken,  a  good  training  can  be  obtained  in  that 
time.  By  taking  these  longer  courses  one  can  obtain  all  the  instruc- 
tion given  in  tlie  short  course  and  a  great  deal  more;  in  fact,  he  has  an 
opportunity  to  learn  much  that  is  now  known  of  dairying  and  at  the 
same  time  gain  a  fair  knowledge  of  agriculture,  chemistry,  bacteriology, 
and  other  subjects  allied  to  dairying  and  of  general  importance  and 
interest.  Rut  the  full  course  in  agriculture  or  a  special  course  of  one 
or  two  years  requires  time  and  money  for  preparation  and  completion, 
and  it  is,  therefore,  beyond  the  means  of  many  to  take  either  of  them. 

There  is  a  large  class  of  ambitious  young  men  and  women  who  can 
not  afi'ord  a  long  course  at  college,  and  of  others  who  are  not  interested 
iu  anything  but  dairying,  strictly.  With  many  the  time  is  limited  and 
they  preler  to  become  as  proficient  as  possible  in  one  line,  rather  than 
attempt  to  get  a  few  ideas  in  several  difi'erent  lines.  It  is  for  such  as 
these,  chiefly,  that  short  dairy  courses  have  been  arranged,  and  it  is 
endeavored  to  place  them  within  the  reach  of  all,  as  one  of  the  first 
necessary  steps  toward  the  improvement  of  our  dairy  products  is  edu- 
cation of  the  laany  makers  of  butter  and  cheese.  Each  one  must  be 
properly  trained,  and  schools  adapted  to  bat  a  few  conid  not  accomplish 
that  end. 

The  dairy  schools  receive  without  special  preparatiou  any  who  are 
actually  engaged  in  making  butter  or  cheese,  or  who  intend  to  make 
that  their  business.  The  work  is  so  arranged  that  an  intelligent  person 
can  get  great  help  by  devoting  all  his  time  for  a  few  weeks  to  the  study 
of  dairy  methods  under  the  guidance  of  competent  instructors.  It  must 
not  be  thought  that  all  the  complexities  of  dairying  can  be  learned  in  a 
few  weeks  or  months,  but  in  this  short  i>eriod  many  useful  ideas, 
advanced  principles  and  methods  can  be  obtained. 

METHOD  OP   CONDUCTINO  DAIET  SCHOOLS. 

As  the  most  active  season  of  dairying  is  in  the  spring,  summer,  and 
fall  months,  the  period  of  work  of  the  dairy  schools  has  been  placed  in 
the  winter,  thus  enabling  many  who  are  in  charge  of  fnctories  to  finish 
the  season's  work,  take  the  course,  and  open  the  factory  the  following 
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spriDg,  while  otliers  whose  factories  ruD  the  whale  year  can  be  relieved 
of  the  work  for  a  few  weeks  in  winter  more  easily  than  any  other  time. 
The  schools  being  established  for  those  who  can  attend  but  a  short 
period,  the  work  is  so  planned  that  on  each  week  day  the  stodeut's 
time  is  fally  occapied.  Care  ia  taken  to  bave  the  scientific  and  practi- 
cal instraction  so  closely  related  that  one  will  help  the  other  ii]  the 
daily  work.  The  stndent  is  not  only  told  in  lectures  how  to  make  good 
butter  and  cheese,  bat  he  is  shown  the  complete  process  and  performs 
the  work  bimself  until  familiar  with  it.  After  he  learns  the  principles 
of  making  a  first-class  prodoct  he  is  shown  how  to  judge  or  score  it,  a 
blank  like  the  following  being  Qsed: 


Blank  u»etl  forjudging  butter 

Date 

M    of        i>le 



'" 

Sealt /If  poiau. 

.. 

This  is  an  important  exercise  and  a  great  help  in  detecting  just  where 
an  error  was  made  in  tlie  process  of  manufacture.  It  is  also  an  aid  to 
nnc'  erstand  the  expert  critictsms  of  the  prodact  after  it  has  reached 
market. 

The  subjects  in  which  instruction  is  given  depend  largely  on  tbe  con- 
dition of  dairying  iu  the  State  where  a  school  is  located.  General  lec- 
tures on  dairying  are  given  at  all  schools,  and  instrnottou  in  the  nse  of 
the  Babcock  and  lactometer  tests  and  in  butter  making  is  always  given. 
OhecBe  making  is  an  important  industry  in  only  a  few  States,  and  tbe 
fullest  instruction  in  that  branch  may  be  expected  in  those  States  where 
the  most  cheese  is  made.  Tbe  pasteurization  and  sterilization  of  milk 
with  dift'erent  kinds  of  machines,  and  the  preparation  of  milk  for  the 
retail  city  market,  are  taught  in  some  States.  A  few  schools  bave  most 
excellent  facilities  for  advanced  work  and  original  inve-stigation  in 
dairy  lines,  and  students  wbo  are  proficient  in  the  elementary  work 
are  encouraged  to  take  up  something  more  advanced.  Tbe  science 
of  dairying  oft'ers  a  promising  tield  for  inve.stigation  and  good  reward 
for  successful  work.  Many  short-course  students  have  become  so 
interested  in  this  tbat  they  hiive  beeu  led  to  take  a  full  four  years' 
course  in  agriculture  after  completing  the  short  course,  and  have 
become  leading  auttiorities  on  agricultural  matters  in  their  communi- 
ties. SufBcient  practical  engineering  is  given  in  some  schools  to  enable 
one  to  do  his  own  steam  fittiug,  plumbing,  belting,  and  simple  repair- 
ing.   Some  bacteriology  is  taught  and  an  eHbrt  made  to  impress  tbe 
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fact  that  bacteria  are  the  chief  caase  of  good  or  harm  in  the  dairy. 
Under  the  head  of  cbemiBtry,  is  tanght  the  composition  of  milk  and  its 
prodacts  and  the  relations  of  their  several  parts.  In  a  few  cases  sta- 
dents  have  opportnnity  to  perform  some  simple  operations  in  milk 
analysis,  thns  making  a  better  impreasioa  on  their  minds  than  can  be 
done  by  lectnres  alone. 

The  class  usually  assembles  at  8  o'clock  in  the  morning  to  take  one 
or  more  lectures,  which  are  intended  to  cover  mnch  more  ground  than 
the  practical  work.  Some  of  the  subjects  discnssed  and  which  were 
not  mentioned  above  are  breeds,  breeding,  feeding  and  animal  uatri- 
tton,  selecting  and  judging  cattle,  manures,  farm  buildings,  market 
quotations  and  requirements,  veterinary  science,  law,  and  creamery 
bookkeeping. 

Special  attention  is  given  to  the  lectures  directly  bearing  ou  the  daily 
practical  work.  The  importance  of  having  the  best  milk  is  clearly 
shown.  All  the  details  of  handling  milk  both  before  and  after  delivery 
to  the  factory  are  explained.  These  include  milking,  straining,  aerat- 
ing, cooling,  care  previous  to  delivery,  and  hauling  to  factory;  also  the 
receipt  of  milk  at  the  factory,  the  examining,  weighing,  sampling,  and 
conducting  to  milk  vat.  The  lectnres  on  testing  milk  briefly  <le»critie 
the  simplest  tests  which  have  been  used  and  fully  explain  the  method 
devised  by  Dr.  Babeock,  The  payment  for  milk  according  to  its  fat 
content  is  explained  and  illastrated.  In  the  lectures  onbuttermaking, 
every  step  of  the  work  from  taking  the  milk  fi:om  the  vat  to  shipping 
butter  to  the  market  is  fully  described.  The  lectures  on  cheese  making 
cover  that  subject  from  the  receipt  of  the  milk  to  the  shipment  of  clieeae. 
Instruction  is  usually  given  in  cheddar-cheese  making  only,  bnt  in  some 
schools  the  manufacture  of  several  kinds  of  cheese  is  described.  The 
advantages,  disadvantages,  and  best  methods  of  pasteurization  and 
sterilization  are  explained  in  some  courses  of  lectures.  The  proper 
method  of  constructing  dairy  buildings  is  discussed,  special  importance 
being  given  to  the  sanitary  side,  the  disposal  of  skim  milk  and  waste 
products,  laying  of  drains,  etc. 

The  part  of  the  instruction  upon  which  most  dependence  is  placed  is 
the  practical  work.  It  is  by  means  of  this  that  new  ideas  are  most 
effectually  fixed  in  the  minds  of  students.  This  should  never  be  con- 
sidered as  manual  labor,  as  it  is  not  that  in  any  sense.  When  the  class- 
room work  is  completed  di&erent  sections  of  the  class  are  assigned  to 
various  duties  in  connection  with  practical  dairy  work,  such  as  re<^eiv- 
ing  milk,  tending  to  separators,  churning,  cheese  making,  and  pasteur- 
izing and  testing  milk,  and  the  assignments  of  the  different  sections 
are  changed  regniarly,  so  that  each  student  has  an  opportunity  to  gain 
experience  in  each  branch  of  the  work.  In  some  schools  the  class  is 
divided  into  three  sections,  each  section  working  in  the  butter  room, 
cheese  room,  and  laboratory  by  turns.  These  sections  are  again  di  videtl 
into  smaller  sections  and  assigned  by  the  instmctor  to  perfbrm  different 
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duties;  tof  example,  of  thoae  assigned  to  the  butter  room  some  take 
charge  of  the  separators,  others  attend  to  the  chaming,  while  others 
print  aiid  i)ack  batter.  All  the  work  is  executed  under  the  immediate 
siipeF7ision  of  a  competent  instrnctor  and  carefiil  attention  to  details 
is  reqaired.  When  a  stadent  is  assigned  to  any  daty  a  report  blank  is 
given  him  similar  to  those  here  shown.  It  provides  for  reporting  each 
step  ill  the  work,  and  thns  teaches  accuracy  and  observation. 

Itlank  H»ed/or  mUi-letling  report  at  (A*  Npw  Fort  ilairy  School. 
R(<p»rtby Date, 189    . 


1  Lnctaineter 
1      rewUng. 

'^'luJT' 

Spw.Bc 

Per  oeot 
offM. 

SoUdtnot- 

klDdud 

Blaxk  vied  for  arparator  report  at  the  loira  Dairg  School, 


Temperature  of  milk  wl 

™r«BiK«d 

Speeil  of  upantor  30  mlouies  afiar  atju^  1 

Speed  of  ■epamlAr  1  bour  arrer  ■tartinii 

*»nftec«Urting.. 
Irs  after  Hlartlng.. 

nilk  1  honr  ^r 

i..,.„.™.r.„,.™..di.,™....| 

Kumarka: 

Jllaiik  H»cd/or  ckeete-making  report  at  the  yew  Fort  Oairg  School. 
Roporl  by Dnte . 


,  MiDUteiiUkeii... 


Hateofrenuetperl.lKUpuiiudaDiilk '   Time  ataBm  turned  oO'. ... . 

Hut  iron  k'BiwLcndippeil I  UinutraUkeDiD  nlBlngti 

Hot  iron  le«t  wnen  jtruunJ I  Timodipped 

WolghtotMltu«B.l ;  Mlniit«aUken 

liBleofBale  per  L,UUOpauD>la  milk i|  TimoBroiind 

I'ereeiitoffiitiiiniilk '  UlDaSaEaken 

I'er  cent  oC  ((It  111  whey ,   Tima  mlted 

Welglitof  faHMt Ii  MinateiUksii 

Kindolchai'ie |  Ttmepiittoprra. 

Nil ni liar  made ll  Whole  time Vor aettJnE..- 

Wai|;litori[rvoDvtaerao ',  Time  draaaed 

Weielitodiiilkfor  l  |H>und  green  cbeese ,  Tims  taken  fToni  preu — 

Serlkl  niinibar Length  of  tlma  In  prees... 


Faim  dairying,  or  the  making  of  dmry  products  on  a  small  scale.  i« 
usunlly  taught  in  the  short  conri^e  of  agriculture  with  other  subjects, 
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Buch  aB  liorticultare,  general  agriculture,  tiDd  eutomology.  Id  most  of 
tbe  states  where  the  factory  iudnstry  is  not  exteDsive  aod  tbe  clusses 
in  dairying  are  Dot  too  large,  the  farm  dairy  iDstructioii  is  given  in  con- 
nection with  the  creamery  and  cheese  factory  work.  In  this  course  it 
is  endeavored  to  show  how  tx>  make  good  butter  in  small  amounts  and 
with  ordinary  utensils,  such  as  are  found  on  the  average  dairy  farm,  an 
well  as  with  the -most  approved  aids.  Lectures  are  usually  given  on 
breeding,  feeding,  aud  judging  dairy  cattle,  managemeut  of  the  dairy, 
diseases  of  the  dairy  cow,  the  compositiou  of  milk,  and  the  manufac- 
ture of  dairy  products.  Practical  work  is  included  in  separating  cream 
by  gravity  aud  by  baud  separators,  and  making  batter  iu  small  amounts 
and  preparing  it  for  tbe  market  These  courses  have  enabled  many 
farmers  to  so  improve  their  butter  Us  to  increase  its  price  2  or  3  cents 
a  pouud. 

RBQU1RFMRNTS   FOR   ADMISSION. 

The  entrance  requirements  to  dairy  schools  are  such  as  to  debar  no 
worthy  person  who  really  desires  to  atteud.  Any  person  of  good  char- 
acter who  wishes  to  study  dairying  aud  is  capable  of  nuderstanding 
the  lectures  and  doing  the  practical  work  will  be  admitted  to  almost 
any  school.  In  some  cases  there  are  age  requirements,  and  in  a  few 
instances  examinations  are  given  or  statements  must  be  presented 
showing  that  the  applicant  has  had  a  certain  amount  of  experience  in 
a  cheese  factory  or  creamery.  These  easy  entrance  requirements,  how- 
ever, should  not  encourage  anyone  who  is  not  fitted  for  the  work  to 
attempt  to  take  it.  An  applicant  should  be  at  least  IG  years  old,  and 
it  is  well  to  have  some  knowledge  of  farm  and  dairy  methods,  although 
some  of  the  best  results  have  been  shown  by  ambitious  young  men 
from  the  city  who  knew  nothing  of  cattle  or  milk  before  taking  tbe 
course.  One  shoald  be  possessed  of  a  common  school  education,  be 
able  to  read  and  write,  and  understand  fractions,  percentage,  and  deci- 
mals. Without  such  knowledge  it  is  possible  to  make  good  butter  or 
good  cheese,  but  not  possible  to  take  charge  of  testing  milk  or  appor- 
tioning dividends.  Each  student  entering  a  dairy  short  course  should 
have  a  strong  desire  to  become  expert  in  some  part  of  tbe  work,  and 
this  fact  should  be  kept  in  mind  throughout  the  course. 

Women  are  usually  admitted  to  the  schools  on  the  same  conditions 
as  men.  They  have  always  been  interested  in  the  farm  dairy,  and  are 
now  successfully  taking  charge  of  large  dairy  plants.  It  would  seem 
a  great  mistake  to  exclude  anyone  engaged  in  dairying  from  attending 
a  dairy  school,  which  should  be  ready  to  aid  as  many  as  xK>ssible. 

CKRTIPICATKS  AND  I'RIZES. 

Gertificates  are  awarde<I  by  some  schools  to  students  suciiessfully 
completing  the  course.  These  do  not  necessarily  recommend  the  holder 
to  fill  any  position  iu  a  creamery  or  cheese  factory,  but  usually  sim|dy 


Btate  that  he  has  creditably  floiabed  the  prescribed  work.  Sncb  a  one 
is  here  shown : 

Certijloale  aaaTded  by  the  Nea  Hampikire  Dairy  Sakool, 

This  (wrtifieB  that baa  been  s,  it'giilu'ly  enrolled  member  of  the  dairy 

school  of  this  college  duriDg  the  session  of  189 — ,  has  attended  the  leatiirecoDTBes,liaa 
donethepreacribed  work  with  the  separators  and  chnras  and  id  milk  testing,  Midhu 
been  found  proficient  by  his  Instractors  in  the  eienslses  required. 

Qiyen  at , ,  this day  of ,  189—, 

Frofrtmir  of  AgriimUtirr. 
CreaMern  InttriKlor. 


PretidatI  of  the  Collegt. 

A  student  may  finish  the  work  of  the  dairy  achool  and  be  able  to 
make  the  best  batter  or  cheese  under  siiniiar  conditions  as  were  there 
afiorded  liim,  but  be  can  not  always  do  a»  well  under  the  adverse  cir- 
cumstances BOtnetimes  met  by  praetical  butter  and  cheese  makers.  To 
successfully  cope  with  all  conditions  long  experience  is  required. 
Sometimes  the  certificate  is  not  given  until  the  student  has  had  one  or 
two  seasons  of  practical  work,  concerning  which  a  blank  statement 
similar  to  the  following  is  filled  ont  and  sent  in  monthly : 

Blani  uitdfar  report  <n  creamtry  work  by  Ikt  TFueonriR  Dairy  Sckool. 

Report  bg /or  the  vu>nth  of >  iS9 — . 

Name  of  creamery  in  which  yon  work 

Location  of  creamery:  P.  O ,  Connty State 

Nearest  railway  station 

What  position  da  yon  hold,  first  man  or  helper? 

la  creamery  cooperative  or  private? Number  of  patrons 

Namber  of  cows PouDdaof  milk  received  daily 

Distance  t«  next  creamery  or  cheese  factory ... .. 

Distance  from  creamery  to  farthest  patron 

Are  dividends  made  according  to  the  per  cent  of  fat  in  themitkl 

Do  yon  ii«e  composite  test  I How  often  is  each  patron's  milktesteilt 

What  is  the  highest  per  cent  of  fat  fonnd  in  any  patron's  milk  during  this  month  ?.. 
What  is  the  lowest  per  cent  of  fat  fonnd  in  any  patron's  milk  daring  this  month?... 

Average  fat  in  miiedinilk  fVom  all  patrons 

What  separator  lh  needt About  what  proportion  uf  cream  is  taken? 

At  what  temperature  ia  milk  separated? 

How  mnch  milk  is  separated  per  hour? 

What  per  cent  of  fat  is  left  in  skim  milk? 

Have  you  been  troubled  by  separator  churning  the  crenml.. 

How  is  cream  ripened  I Howloug  is  cream  held  before  ohaming? 

At  what  temperature  is  creom  kept? 

At  what  temperature  ie  itohnrued? 

How  long  on  the  average  is  cream  churned  I . 

Is  butter  worked  once  or  twice? How  much  salt  is  used? 

What  kind  of  salt  do  you  use? Am  you  bothered  with  mottled  batter? 
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Howmnch  fat  ia  left  in  bDttennilkt 

What  per  cent  lactio  ftaid  ia  in  oreun  when  chamed  (Hum'a  acid  teet,  or  Farrlng- 

ton'a  tablet)* 

How  much  bnttei,  packed  ready  for  market,  is  made  f^omoneponndof  fat,  aaabown 

by  test* 

HoiF  much  butter  hag  been  aolddiiriDg  tbo  month  t 

State  hifcheat,  lowest,  and  aTeragepricea  obtained 

Uowiunch  is  charged  per  poiiud  formakingf 

DopatTona  take  back  skim  milkt 

How  iaakim  milk  divided  among  patrons  t 

Bemarks: 

lu  addition  to  this  he  is  visited  at  his  factory  by  his  former  dairy 
instractors,  whose  reports  must  show  that  the  factory  is  well  coodocted. 
A  certificate  based  on  these  conditions  is  a  valuable  thing,  aud  of  coarse 
a  great  aid  iu  securing  a  position. 

The  practice  of  giving  prizes  to  the  best  students  has  been  adopted 
in  some  schools.  The  award  of  these  prizes  is  based  entirely  on  the 
work  done  at  the  school.  They  furnish  an  incentive  to  put  forth  one's 
best  efforts  and  tbey  make  tlie  school  work  more  interesting  by  causing 
friendly  competition.  It  has  been  the  custom  iu  some  schools  of 
Eugland  to  give  tbebest  students  an  extended  and  advanced  course 
without  cost, 

COiiT  OF   DAIRY  COURSE. 

In  a  tbw  cases  tuition  is  required  of  all  students  admitted  to  the 
dairy  course,  but  this  is  never  a  large  amouot,  rarely  exceeding  $15.  A 
deposit  of  from  $2  to  95  is  usually  made  to  cover  any  loss  by  breakage, 
and  the  amount  of  this  remaining  unased  is  returned  to  the  student  at 
the  end  of  the  term.  Each  member  of  the  course  is  given  a  full  set 
of  glassware  for  testing  milk,  and  if  he  meets  with  no  accident  and 
returns  a  complete  set  he  receives  back  tlie  entire  amount  of  his  deposit. 
If  a  few  pieces  are  broken,  enough  is  deducted  from  the  deposit  to 
replace  them  and  the  remainder  is  returned.  Board  and  room  can  be 
found  at  prices  varying  from  $2.50  to  $5  per  week  and  laundry  work 
costs  about  5(>  cents  more  each  week.  Most  schools  require  students 
to  wear  white  suits  when  at  work  in  the  dairy  building.  Those  made 
of  white  duck,  similar  to  the  ones  worn  by  painters,  are  very  satisfac- 
tory and  can  usually  be  olttained  for  $1  a  suit.  Each  student  should 
have  at  least  two  suits.  The  incidental  expenses  depend  largely  on  the 
individual ;  they  can  be  kept  quite  low  if  necessary. 

It  is  thus  seen  chat  the  total  cost  of  attending  a  dairy  school  is  very 
reasonable — exclusive  of  the  railroad  fare  in  going  and  returning — it 
may  even  be  as  low  as  $25.  With  few  exceptions  $50  will  cover  the 
entire  outlay.  Some  energetic  young  men  have  been  able  to  make  a 
large  part  of  their  exi>ei>ses  while  attending  such  a  school  by  working 
in  the  bams  and  on  the  farms  connected  with  the  college,  but  it  is  not 
safe  to  depend  on  this  unless  assured  beforehand  that  work  can  be 
obtained,  as  there  are  seldom  as  many  positions  as  persons  seeking 
them. 
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In  the  brief  statemeots  uf  the  avLools,  in  the  appeudis,  the  esti- 
mated amouut  of  the  required  expense  in  each  case  is  given.  Lanndry 
and  incidentals  are  not  included.  Each  stndent  should  have  a  few 
blank  books  for  taking  notes  iu  the  lectures  and  laboratories.  The 
price  of  board  and  room  varies  with  the  location  and  the  acconimoda- 
tiouB  offered;  the  lowest  price  is  usually  stated. 

EQUIPMENT. 

A  few  schools  are  equijiped  with  buildings  which  have  been  erected 

at  the  espeuse  of  the  3tat«3  for  the  purpose  of  dairy  instraction  only. 

These  buildings  are  as  complete  and  perfect  in  construction  and  as  fine 

in  appearance  as  other  college  buildings  and  lack  nothing  in  arrauge- 


Fio.  1.— RweiTing  uidMrnpllagmilk,  college  creamery,  Iowa. 

nient  or  equipment  which  would  aid  in  the  purpose  for  which  they  are 
intended  (PI.  I).  They  contain  both  lecture  rooms  and  work  rooms, 
also  laboratories,  reading  rooms,  libraries,  bath  rooms,  and  dressing 
rooms.  Each  building  is  so  arranged  that  all  the  work  connected  witlt 
butter  making  is  done  in  a  part  by  itself,  and  practical  cheese  makiug 
is  carried  on  in  another  part.  The  work  rooms  are  arranged  as  neiirly 
as  possible  like  a  modern  creamery  or  cheese  factory.  The  receiving 
room  (fiji.  1)  contains  a  receiving  cau,  scales,  various  arrangements  for 
taking  samples  of  milk,  and  milk  vats  or  conductors  leading  to  vatsiu 


Fig.  i.-d*ir¥  H*i 
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Fio.  i.-Chuhniho  Room,  D*ir¥  Smobt  Course.  Wisconsin. 


Fig.  2,— Operatimq  Sep*r*tors,  Creamerv  Course,  Iowa. 
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FiQ.  1— P*8T£ufti2iNo  Milk.  Ilunois. 


FiQ.  z.— Chlese  Room,  Minnesota. 
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-MiuK  Laboratory,  Mimhesota, 


Fio.  a. -Live  Stock  Lecture  Room.  Minnesota 
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another  room.  The  butter  room  (PI  II)  is  fitted  with  all  tlits  apparatua 
necessary  to  mak«  large  or  smal)  amouuts  of  batter — separators,  cream 
ripening  vats,  churns,  and  butt«r  workers,  and  usually  difl'ereut  styles 
of  each  kind  of  machinery  are  in  use,  so  that  several  siiuads  can  be 
working  at  the  same  time  on  tbe  same  kind  of  work,  but  with  varied 
appliances.  Each  student  changes  ftum  one  kind  of  apparatus  to 
another  until  he  becomes  familiar  with  all.  Uanafacturers  freqaeutly 
loan  dairy  machinery  to  the  schools,  thus  getting  a  good  opportunity 
to  make  tbeir  implements  known,  while  the  equipment  of  the  school  is 
increased  and  improved.  In  the  cheese  room  (PI.  Ill,  tig.  2)  are  found 
Bmall  cheese  vats  and  all  the  accessories  necessary  in  ciieeHe  making. 
In  connection  with  this  room  is  the  curing  room,  where  it  is  customary 
to  keep  careful  record  of  the  beat  and  moistare  conditions  throughont 
the  term. 

The  laboratory  (PI.  IV,  fig.  1)  resembles  in  many  respects  a  chemical 
laboratory.  Long  benches  are  provided  with  drawers  and  closets,  sinks, 
hot  and  cold  water,  and  gas.  Knmerous  testing  inachinea  run  by  direct 
steam  jets,  belt,  and  baud  power  are  placed  in  the  laboratory.  Jars  of 
salphnvic  acid  with  rapid  measuring  arrangements  for  use  in  filling  test 
bottles  and  apparatus  for  the  acid  tests  and  other  experimental  and 
chemical  work  have  their  place  in  this  room.  Each  student  keeps  the 
glassware  necessary  for  testing  milk,  cream,  and  skim  milk  in  his  own 
locker.  Usually  the  lactometer  and  acid  tests  are  used,  and  some  of 
tbe  earlier  known  rapid  fat  tests  are  aoiuetimea  shown.  Tbe  reading 
room  and  library  contain  numeronsdairy  papers  and  books,  herd  books, 
etc.  When  special  rooms  are  provided  for  instruction  in  farm  dairying 
they  are  equipped  with  band  cburns  and  separators,  the  conditions 
being  made  as  near  like  those  of  a  model  farm  dairy  as  possible.  A 
special  room  is  used  for  the  engine  and  boiler,  and  instruction  may 
here  be  given  in  firing,  steam  fitting,  plumbing,  and  the  care  of  tbe 
engine.    (PL  II,  fig.  1.) 

The  lecture  room  is  fitted  with  seats,  having  a  wide  folding  arm  rest 
snitable  for  holding  a  notebook.  Blackboards  and  charts  are  on  the 
wall  for  use  in  illustrating  the  lectures.  Alive  stock  lecture  room  (PI. 
lY,  fig.  2)  is  now  in  use  in  a  few  schools.  It  contains  a  large  platform 
where  animals  can  be  brought  in  full  view  of  the  class  and  their  peculiar 
and  prominent  points  of  excellence  or  failure  discussed. 

Schools  not  eqnip]ied  with  buildings  as  above  described  usually  oper- 
ate a  creamery  and  perform  all  practical  work  in  a  bailding  by  itself, 
and  conduct  class-room  work  in  other  buildings.  Tbe  fact  that  they 
have  no  costly  structure  is  not  evidence  that  they  can  not  give  good 
dairy  instruction.    (PI.  Ill,  fig.  1.)     (See  fig.  2,  text) 

Most  dairy  schools  control  herds  of  cows  which  furnish  a  part  of 

their  milk  supply.    In  some  cases  these  are  pure  bred,  and  the  herd 

may  contain  animals  of  several  dilferent  breeds;  in  other  cases  gnide 

herds  are  kept  with  the  intention  of  illustrating  how  a  good  herd  can 
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be  built  up  from  native  stock  at  little  or  do  more  expense  than  is 
required  to  keep  ail  ordinary  herd  with  no  improvement  from  year  to 
year.  The  advantage  of  having  cows  of  the  best  types,  and  medium 
ji^ood  and  poor  animals,  is  evident. 


Fid  S,— CdUage  crcamny  at  Fuso,  S.  Dak. 

Other  facilities  which  aid  in  giving  dairy  instruction  consist  of  col- 
lege nad  experiment  station  libraries  and  farms  well  etiuipjied  with 
buildings  and  machinery,  silos,  feed  cutters,  grinders,  and,  frequently, 
electric  power.  The  associations  formed  at  dairy  schools  may  become 
of  great  value  long  after  the  course  is  ended. 

ADVAKTAtiES   OP   A   UAIBY   OOUESE. 

The  benefits  of  a  dairy  coarse  are  so  many  that  only  a  part  of  them 
can  be  mentioned  here.  The  chief  advantage  of  any  kind  of  education 
ia  that  it  trains  one  to  think.  Dairymen  should  'know  ichy  as  well  as 
AoiP,  and  the  one  who  understands  the  reasons  for  each  of  the  steps  in 
making  dairy  products  is  the  one  who  most  successfully  meets  unex- 
pected and  unfavorable  conditions  when  they  occur.  Good  operators 
who  can  think  and  who  possess  some  original  resources  are  wanted  by 
creamery  and  cheese  factory  managers.  The  latter  are  not  slow  to  lenm 
that  an  employee,  understanding  practical  dairy  work  and  capable  of 
sound  reasoning,  is  worth  much  more  than  the  one  who  acts  mechanic- 
ally. If  the  skim  mitk  or  whey  can  be  made  to  test  one-tenth  |>er  cent 
less  in  butter  fat,  they  want,  the  man  who  can  do  it.  There  is  a  demand 
for  good  dairymen,  and  it  is  doubtful  if  many  up-to-date  butter  makers 
or  cheese  makers  can  be  found  in  the  army  of  "educated  unemployed;" 
such  men  are  needed  in  too  many  places.    The  best  students  trom  the 


Digit  zed  by  Google 


19 

dairy  scliools  are  usually  euccessfiil  in  securing  flret-olass  positions;  iu 
fact,  the  schools  are  sometimes  uuable  to  fill  all  tbe  positions  referred 
to  them  becanse  of  the  luck  of  candidates. 

Another  benefit  of  special  dairy  training  is,  it  inaka-t  one  more  inde- 
pendent. It  frequently  happens  that  the  profits  from  a  dairy  concern 
cau  be  much  increased  by  changing  the  kind  of  product  If  the  butter 
market  is  depressed,  it  may  be  well  to  manufacture  cheese  for  a  time, 
or  if  the  milk  market  is  flooded,  it  will  very  hkely  be  advantageous  to 
the  shipper  or  the  dealer  to  make  butter  or  cheese  for  a  few  days,  until 
normal  conditions  of  the  market  are  resumed.  This  matter  of  being 
able  to  change  at  the  right  time  may  save  many  dollars'  worth  of  milk 
which  would  otherwise  be  a  total  loss. 

A  great  advantage  of  dairy  sc^hools  is  that  they  teach  the  same 
methods  to  all  students,  and  in  this  way  have  much  iuflueoce  in  making 
dairy  products  more  uniform.  Batter  and  cheese  have  been  justly 
criticised  for  lack  of  this  quality,  but  greater  uniformity  is  already 
noticed  as  the  result  of  dairy  school  training.  Thongh  several  different 
tots  of  butter,  alike  except  in  minor  particulars,  may  be  equally  good, 
they  do  not  sell  as  well  on  the  market  as  they  would  if  more  alike. 
When  the  makers  iu  any  section  have  been  trained  to  ripen  their  cream 
in  the  same  way,  churn  it  at  the  same  stage,  use  t^alt  and  color  in  the 
same  degree,  aud  pack  the  product  in  the  same  way,  material  benefits 
will  accrue  to  all  the  creameries  in  that  community. 

T^oni  a  financial  standpoint  a  short  dairy  course  may  be  regarded  by 
an  ambitions  person  who  is  much  interested  in  dairying  us  a  good 
Investment.  Mtuiy  earnest  men  and  women,  limited  in  both  time  and 
money,  have  been  able  to  help  themselves  very  considerably  by  making 
the  most  of  a  few  weeks  at  a  dairy  school.  It  mnst  be  remembered 
that  tact  and  skill  and  keen  interest  in  the  work  are  necessary ;  without 
these  the  manager  of  a  new  and  promising  dairy  enterprise  may  rnin 
it,  but  with  them  an  ordinary  place  may  be  made  to  prosper  and  be  a 
source  of  great  profit  to  the  community.  Many  run  down  and  strug- 
gling creameries  are  sirattered  through  the  country;  often  their  unpros- 
perous  condition  is  due  to  a  small  supply  of  milk— this  is  beyond 
the  control  of  the  operator.  But  the  trouble  is  sometimes  in  ttie  factory 
itself,  and  in  such  a  case  an  intelligent,  energetic  operator  is  usually 
the  one  thing  ueetled. 

A  few  cases  may  be  cited  showing  how  dairy  schools  have  benefited 
individuals,  A  young  man  who  had  8}>ent  all  his  ht'e  at  ordinary  farm 
work  and  had  very  little  knowledge  of  dairy  methods  took  a  ten 
weeks'  creameryman's  course  aud  at  its  close  obtained  a  position  In  a 
creamery  paying  *.10  a  mouth  for  ten  months  in  the  year.  Hefore 
taking  the  course  lie  had  been  getting  $25  about  eiglit  months  each 
year.  Fifty  dollars  covered  his  entire  expense  at  the  school  and  by 
the  outlay  of  this  amount  he  more  than  doubled  his  income.  The  next 
winter  he  returned  to  the  dairy  school,  heard  the  lectures  a  second 
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time,  rei>eated  a  part  of  tbe  work,  and  took  some  advanced  stndy. 
He  theu  secured  a  positiou  wbich  paid  liim  $55  per  month  with  honae 
rent  free.  The  creamery  of  which  this  yoiiii;;  man  has  charge  has  a 
neat,  tidy  appearance.  He  is  agreeable  to  i>atrons  and  has  the  reputa- 
tion of  being  the  best  creameryman  in  tbe  community. 

If  one  has  had  no  practical  experience  in  factory  work  be  sbould 
endeavor  to  get  at  least  one  season's  work  as  helper  to  a  first-class 
maker.  A  man  aboat  'M  years  of  ago  had  spent  his  life  at  general 
farm  work.  He  decided  to  learn  butter  making  and  took  a  short  dairy 
course,  at  tlie  completion  of  which  be  became  helper  in  a  creamery 
at  f27  a  month.  The  next  year  be  was  bntter  maker  in  another 
creamery  at  a  salary  of  $50  per  month,  and  the  next  year,  with  one 
helper,  lie  took  charge  of  a  large  plant  at  a  salary  of  (60  per  month 
and  free  house  rent.  The  beginning  of  this  improvement  was  a 
determination  to  excel  in  dairy  work,  and  the  first  act  was  to  attend  a 
short  dairy  course  which  cost,  in  all,  about  J50. 

A  young  man  who  had  just  finished  school  attended  a  three  months' 
dairy  course  at  a  total  coat  ol  nearly  $75.  The  nest  summer  he  took 
full  charge  of  a  creamery  receiving  12,000  pounds  of  milk  a  day,  and 
besides  making  the  butter  kept  the  books  and  apportioned  payments 
on  the  basis  of  fat  delivered.  His  bntter  was  awarded  both  first  and 
second  premiums  in  a  close  contest  at  the  county  fair.  He  was  paid  $C5 
a  month.  The  next  year  he  took  full  charge  of  a  large  creamery  pro- 
ducing almost  a  ton  of  butter  a  day  and  had  ttiree  asBistaats, — salary 
$8tt  per  month. 

Similar  examples  could  be  given  of  cheese  makers  receiving  much 
help  by  a  dairy  school  training  and  the  marked  success  of  young  women 
could  also  be  cited.  At  a  recent  Western  State  fair  more  than  half  the 
premiums  on  dairy  products  were  taken  by  students  holding  dairy 
school  certificates.  These  illustrations  are  given  to  show  that  a  short 
scientific  training  in  dairying  can  be  made  good  use  of  by  a  practical 
person  who  wishes  to  learn  more  of  creamery  or  cheese- factory  work. 

Special  dairy  training  can  be  a  means  of  just  as  great  profit  to  the 
dairy  farmer  as  to  the  factory  0])erator.  The  butter  produced  on  tarms 
is  far  from  perfect.  As  a  rule,  it  sells  for  several  cents  less  thaa  the 
"best  <Teamery,"  although  some  farmers  receive  the  highest  market 
price  for  their  pro<Iuct.  It  is  not  sin  uncummon  occurrence  for  two 
farmers  living  close  together,  having  the  same  kind  of  stock  and  the 
same  advantages  for  dairying,  to  difi'er  50  per  cent  in  the  profits  fn>m 
their  herds.  Lack  of  uniformity  is  a  chief  criticism  of  farm  dniry 
butter.  This  is  mainly  due  to  difierent  methods  in  the  care  of  milk  and 
creiini  and  in  making  the  butter,  and  defects  resulting  tVoui  the  incom- 
petency of  the  maker.  The  dairy  school  ofi'era  to  the  busy  farmer 
or  any  member  of  his  family  a  quick  and  cheap  way  of  learning  the 
best  methods.  The  value  of  farm  dairy  butter  should  be  materially 
increased ;  this  can  be  easily  done,  and  would  mean  many  thoasands  of 
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additional  dollars  to  farmers.  Farm  dairy  butter  is  ofteu  excelltsut  iu  all 
poiuts  but  one  or  two,  whicL  could  be  easily  corrected.  For  example, 
it  may  not  be  well  packed,  though  all  right  in  other  particulars;  in 
such  a  case  the  use  of  a  better  package  may  raiae  the  price  a  few  cents 
per  pound.  Keat  packages  of  well-matle  butter  bavo  beeu  the  means 
of  lifting  many  mortgages. 

Dairying  has  recently  come  to  be  regarded  as  the  most  i»n)fitabie 
branch  of  agriculture  in  many  localities  where  grain  raising  or  general 
farming  bad  been  the  leading  occupation  and  farmers  have  beeu  com- 
pelled to  give  their  chief  attention  to  their  herds.  Those  who  have 
not  been  in  the  business  long,  or  have  never  put  their  best  effort  into 
it,  little  appreciate  the  great  losses  due  to  poor  methods  iu  feeding, 
selecting,  and  caring  for  stock  and  preparing  the  prodnct  for  market. 
16  has  been  shown  repeatedly  that  one  cow  luay  easily  produce  twice 
the  butter  of  another,  making  her  profit  more  than  double  the  profit 
from  the  poor  cow.  The  lectures  and  practical  work  on  selecting, 
judging,  and  managing  stock  give  valuable  instruction  on  these  mat- 
ters. It  is  claimed  that  the  fat  which  remains  in  the  skim  milk  and 
buttermilk  on  farms  would  increase  the  yield  of  farm  dairy  butter  25 
per  cent  if  it  could  be  saved.  Nearly  all  of  this  c»n  be  saved  by  the 
careful  practice  of  modern  methods. 

ADVANTAGES  OF  DAIBY   SCHOOLS  TO  THE   PUBLIC. 

Dairy  schools  are  a  benefit  to  the  public  as  well  as  to  the  few  indi- 
viduals who  attend  them  for  instruction.  In  countries  where  tlicty  have 
been  in  operation  for  many  years  this  is  very  evident,  and  in  parts  of 
this  country  the  beuefits  may  already  be  seen.  Each  school  becomes  a 
center  for  advanced  dairy  thought  and  each  successive  year,  as  class 
after  class  goes  out,  its  infiuence  is  widened.  Every  student  carries 
new  ideas  to  his  home,  and  though  some  may  juake  little  use  of  the 
training  others  will  make  much  of  it,  both  in  their  own  work  and  in 
helping  their  neighbors.  The  creamery  or  cheese-factory  operator 
occupies  a  peculiar  place  in  the  community;  he  is  in  a  position  to  do 
much  more  than  simply  receive  milk  from  the  patrons  and  manufacture 
the  product.  If  he  understands  the  care  and  feeding  of  cows,  the  com- 
pounding of  rations,  value  of  manures,  and,  especially,  the  proper  care 
of  milk  before  its  delivery  at  the  factory,  his  advice  on  these  things  is 
of  great  value  to  the  farmers  whom  he  meets  daily.  The  more  the 
influence  of  these  schools  can  be  spread  the  greater  will  be  their  go<»d 
to  the  public.  Besides  the  community  in  which  they  are  located,  they 
benefit  distant  consuming  communities  by  improving  and  cheiipeuing 
dairy  products. 

If  the  money  expended  in  the  supi>ort  of  dairy  schools  is  well  used,  a 
small  amount  of  it  is  capable  of  doing  great  good.  Many  schemes  have 
been  proposed  for  aiding  schools  in  the  instruction  of  dairymen.  In 
England  traveling  dairy  schools  have  beeu  tried  with  some  success. 
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Daiiymaids  are  seat  out  to  remain  ou  a  single  farm  several  days, 
teac'hiug  tbe  beat  methods  of  conductiug  tbe  dairy  witU  whatever 
appliances  may  be  at  baud.  With  some  persons  sufBcient  interest  ib 
arunsei:!  to  lead  them  to  take  a  short  course  at  a  dairy  school.  This 
system  of  instruction  could  be  followed  with  profit  in  patts  of  this 
country,  especially  in  the  outlying  districts.  If  means  were  avail- 
able, capable  instructors  might  be  advantageously  employed  for  the 
entire  year,  spending  the  winter  at  dairy  schools  and  tbe  remaining 
months  in  the  field.  Valuable  service  for  the  State  could  be  rendered 
by  visiting  farms  and  factories  and  showing  in  eacb  place  bow  the 
best  pntduct  can  be  made  under  tbe  conditions  faruisUed.  It  is  an 
excellent  plan  fur  dairy  school  instructors  to  visit  their  students  after 
the  completion  of  the  course,  when  they  have  taken  up  practical  work, 
to  aid  them  in  putting  into  practice  the  ideas  gamed  at  the  achool  and 
to  sec  if  conditions  exist  which  permit  snccefisful  work. 

The  importance  of  instruction  in  farm  dairying  is  very  great.  About 
85  per  cent  of  the  butter  produced  in  this  country  is  made  ou  farms, 
and  as  tbe  quality  of  our  dairy  products  as  a  whole  can  not  be  mnch 
improved  until  this  large  proportiou  shows  improvement,  the  need  iij 
very  evident  of  otlering  every  inducement  to  learn  to  those  who  make 
butter  in  small  amounts  on  the  borne  farm.  Several  agencies  have 
been  used  to  supplement  the  efforts  of  tbe  dairy  schools  in  this  lin& 
Dairy  conferences  have  been  beld  in  this  country  and  gowl  results 
thus  accomplished.  Courses  of  reading  similar  to  the  Cbautanqna 
courses  bave  been  started;  these  might.be  directetl  from  tbe  dairy 
schools.     Systematic  iustruction  cau  also  be  given  by  correspondence. 
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Brief  statements  follow,  showiag  the  facilities  for  tUBtntotion  in  dairy- 
ing now  offered  in  tUe  several  States.  Some  schools  receive  generous 
snpport  from  the  States  in  which  they  are  located,  aud  have  everything 
necessary  to  enable  them  to  do  much  good  work.  lu  other  States  the 
equipment  is  not  on  an  elaborate  scale;  in  a  few  there  are  no  dairy 
scliools,  as  there  seems  to  be  no  demand  for  them.  When  the  need  for 
widespread  edncation  in  daiiy  lines  is  better  understood  and  the  good 
results  which  accrue  from  such  education  are  better  appreciated,  even 
more  facilities  for  instruction  will  be  offered  than  is  the  case  to  day. 

In  the  statements  following,  the  names  and  locations  of  the  different 
schools  are  given,  together  with  the  ofScers  in  charge  and  the  proper 
officials  to  address  for  further  information.  The  different  courses  of 
study  which  are  offered  are  briefly  described,  the  approximate  cost  of 
these  courses  stated,  and  certain  features  of  the  equipment  referred  to. 
In  States  where  a  large  number  of  people  are  interested  in  dairying  tiie 
classes  at  the  dairy  schools  are  usually  large,  and  there  ia  a  correspond- 
ingly large  force  of  instructors;  some  schools  have  been  obliged  to 
refuse  admission  to  apidicants  on  accoant  of  lack  of  room. 

When  one  has  concluded  to  attend  a  dairy  school  it  is  not  always  an 
easy  matter  to  decide  where  to  go.  The  school  in  his  own  State  would 
be  the  natural  place  to  choose,  as  it  probably  makes  a  specialty  of  the 
kind  of  dairying  most  practiced  in  that  State.  Each  school  naturally 
bas  the  interests  of  its  own  State  uppermost;  for  example,  if  cheese 
making  is  prominent  in  a  certain  State,  that  branch  of  the  industry  is 
likely  to  receive  special  attention  at  the  dairy  school  of  that  State.  If 
it  is  decided  to  attend  a  school  in  another  State,  the  list  following  may 
be  consnlted,  and  when  a  few  are  found  that  seem  to  meet  the  require- 
ments, their  circulars  should  be  obtained  for  further  information: 


JgrioiUural  and  Mechanical  CoUtge  of  Alabama,  Auburn. 
[WiUiun  Leroy  BronD.  M.  A...  LL.  D.,  prealdeot  ^  J.  F.  DaggH.  M.  S.,prafeHsor  uf  uKriDultiira.) 

for  fall  information  coDcernin)c  dairy  instruction,  addreSH  Prof.  J.  V.  Daggar, 
Anbnm,  Ala, 

A  regular  short  dairy  course  is  not  offered.  A  pcrsun  desiring  instruction  in  farm 
dairy  work  can  spend  the  fall  tertn  of  three  months  at  the  college  and  take  dairying 
and  allied  sulijects. 
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Cost;  FesK,  $6;  Iraard  and  room,  per  week,  32.50.     {N'o  uniform  required.) 
Ei[ulpinetit:  A  creanieTf,  hand  aeparatoT,  and  ontftt  for  laBking  liutter  in  i 

Other  facilities:  Experiment  etntioii  and  neighboring  dairy  herds. 

Tatkeget  Sormal  and  Iiiduilrial  InitUmle  {ineorporated),  Tiitlttgee. 
[llookerT.TCasliingtoD.prinelpiil;  J.Q.  Wuhlugton. ■aperiotcndent oT  iDdnatcftw.] 


For  full  information  loncernisg  dairy  ioBtrnction  mddrew  Prof.  J.  W.  HoAnftD, 
TiiskegM,  Ala. 

TliiB  Inelitiition  is  eatablishod  for  the  ed  neat  ion  of  colored  yonng  men  and  women. 
A  course  of  eight  months  is  offerad  in  farm  dairying,  beginning  early  in  September. 
Tufitmctioii  in  given  by  lectures  and  practioil  work.  The  lectures  treat  of  milk, 
butter  making,  dairy  chemistry  and  bacteriology,  and  dairy  cattle. 

Coet:  Tuition  {for  dairy  coarse),  ftee;  board  and  room,  per  week,  |2.3.'i. 

F.qnipmvnt:  A  dairy  building,  well  equipped  for  practical  &rm  dairy  work,  IcBt- 
ing  of  milk,  butter  ranking,  etc. 

Other  facilities:  Herd  of  pure  bred  and  grade  Jenf.y  cattle. 


Vniitraits  of  Aritona,  TuoMon. 
[Howard  Blllmui,  U.  A .  piMidenl^  Wlillun  Stowe  Davol, B.  Agr., profeoHr  of  agricDltims] 

For  information  couceming  dairy  instmctlon,  address  Prof.  William  (i,  Davol, 
TucBOD,  Ariz. 

No  regular  abort  dairy  course  is  offered ;  some  dairy  instruction  is  given,  however, 
in  thi-  reguliir  agricultural  course.  A  pcraou  cau  attend  for  a  brief  period  nod  ret'eive 
instruction  in  dairying  any  time  during  the  session  of  the  uiUTersity  bf  ntkking 
sjiecial  arrangements  with  the  professor  of  agriculture. 

(^>Bt:  TiiitioQ,  free;  board  and  room  per  week,  M. 

Kqiiipmeut :  Facilities  fur  making  butter  aod  cheeee. 


Arkannai  Indiittrial  f.'niversily,  Fageiteeillt. 

|J.  L.  Bucbsuan,  U.  A.,LL.D  .piwideot:  R,  L.  BeiiDett.U.S..superint«nd«Dlaf  ■ftricnltars.l 

For  full  particulars  concerning  dairy  instmction,  address  Prof.  K.  L.  Bennett, 
Fayette vi He,  Ark. 

A  regular  short  dair]'  coarse  is  not  offered,  bnt  iDBtmotlOD  in  dairying  may  be 
taken  for  a  brief  period  lu  the  winter  term  by  making  special  arrangements  with 
tbe  professor  of  agriculture. 

Cost:  Tuition,  free;  hoiird  and  room  per  week,  33. 

Fquipuient :  All  necessary  appliances  for  condncting  a  modem  dairy. 


College  of  AgricuUurr  and  ViiiTtnUy  of  CalifoTvia,  Berktleg. 
|M.  KslloeK.LL.D.,  preudeot:  E,  W,Eilgard,Pb.D.,LL,D..  prof«a»rnf  wcrioaltme.] 

For  fiill  particulars  concerning  dairy  instractlon,  address  Prof.  E,  J,  Wickson, 
BiTk.-lry,  Ciil. 

A  s]ieri»l  dairy  conrs'i  is  not  offered.  A  course  of  three  lecturer  per  week,  begin- 
ning the  middle  of  August  nnd  cimtinaing  six  mouths,  treats  of  stock  brooding  and 
dairy  huHbnu dry.  This  Is  given  in  connection  with  a  lecture  and  laboratory  coarse  ID 
dairy  fi'i'diiig,  A  liibovatory  course  in  the  eh<'mistry  of  milk  and  dairy  products  is 
alsii  given.  Special  studeuts  who  are  qualiticd  to  carry  out  tbe  work  are  taken  fur 
any  period. 
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Coat:  Laboratory  fee  per  aunam,  $10;  board  and  room  per  mouth,  $20. 

EqnipmeDt'.  Laborntorj  fiiUy  eqiiippi!d  for  analreee  of  dairy  plod  acts  and  feeding 
materials  and  with  apparatus  for  milk  teettnjc.  Growth  of  forage  plants  adapted  to 
add  condllioua. 


3%«  StaU  AgrievUural  Colltgt  of  Colorado,  Fort  CelUnt. 
[AlBlon  Kills,  U.A.,Pb.D„LL,  U.,  pmldcait;  W,  W.  Cooke,  B.  B..  U.  A..  proTeaaor  or  ogrleolture.] 

For  fnll  particulars  conoerning  dauy  iaatmatioD,  addresa  Prof,  W.  W.  Cooke, 
Fort  ColliiiB,  Colo. 

Inatraction  in  butter  making  in  small  amounts  is  given  in  the  short  course  of  agri- 
ou1tnr(t.  'Any  person  can  receive  instruction  iu  milk  teating  at  any  time. 

Cost:  Tuition,  free;  board  and  room  per  week.  93. 

Eqnipmciit:  Deep-ai*tting  npparatus,  hand  separator,  and  applianot-s  for  making 
butter  in  sniall  lots.  Elfurts  are  being  made  to  have  a  building  erected  suitable  for 
giving  inHtrnction  in  creamery  work. 

Other  facilities;  Aherdofcowssuppliespart  of  themilk  used. 


Slorr$  Jgrieultaral  College,  Storr: 
[B.  F.  Koong,  Ph  D.,  preiidant^  U.  S.  Fbelpa,  B.  S..  profHtor  oT  agrlcaltan.I 

For  full  information  concerning  dairy  inatruotionj  address  Prof.  C.   S.  Phelps, 

Stor™,  Conn. 

A  short  dairy  course  is  not  otFered,  bnt  special  students  are  admitted  durini;  the 
winter  term  of  twelve  weeks,  and  can  put  all  their  time  on  dairying  and  allied  sub- 
jects if  they  Bi>  elect.  Twenty  lectures  are  given  on  dairy  farming,  the  composition 
and  testing  of  milk,  mauuractuTe  of  butter  and  cheese,  and  the  preparation  of  milk 
and  cream  for  market.  The  practical  work  conHints  of  testing  milk,  separating 
milk  by  gravity  and  centrifugal  methoda,  and  batter  making. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3. 

Equipment:  One  thousand  five  hundred  dollars  have  recently  been  appropriated 
for  new  dairy  machinery,  aud  complete  modem  apparatus  for  giving  instruction  aa 
ontlined  will  ha  purchased.  A  complete  dairy  building  is  in  process  of  construe tiou, 
the  creamery  wing  of  which  will  be  ready  for  use  in  January,  1897. 

Other  facilities:  One  thouaand  eight  hundred  dollars  have  been  appropriated  for 
the  purchase  of  thoroughbred  stock. 

DKI.AWAKE. 

Velaieart  Colltgt,  Newarf:. 
[Qoorgo  A.  Hart«r.  H.  A.,  Ph.  1>.,  proflMontj  TV.  H.  Bishop,  B.  S-,  prohssorof  agHeoltnn.] 

For  information  concerning  dairy  instruotion,  oddross  Prof.  W.  H.  Bishop,  Newark, 
Del. 

No  regDlor  short  course  in  practical  dairying  is  offered.  Some  dairy  instruction  is 
given  by  leeturea  iu  the  agricultnral  course,  and  any  person  bo  desiriug  can  take 
this  work  with  other  agricultural  subjects  in  the  short  winter  course. 

Laboratory  instruction  in  the  use  of  the  Oahoock  tester  is  also  given. 

Coat:  Tuition,  free;  board  and  room  per  week,  93.50. 

Equipment:  Babcock  tenter. 


In  Florida  no  inatmctiun  in  dairying  is  offered  at  the  State  Agrionltural  College, 
located  at  Lake  t'ity. 
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Georgia  state  CoUfgt  of  AgriQHlture  and  Mechanic  Art;  AOtent. 

|H.C.'WIJt(i.Pb.I>.,praldmt;  J.]l.UiinDl(nitt.I<.A..prareHororBgrlcii]tDrei  H. J.  Wing. intCmctuc 
in  lUiri-ilig.l 

For  fall  particnlaTB  concerning  dairy  inetructiou,  address  H.  J.  Wiog,  Athens,  Gn. 

A  regular  short  dairj  course  of  tiro  to  threiMre^ks  iii  March  is  ofTereil.  onil  etiiiWitH 
deiiiriiig  npecial  inBtrnction  in  milk  testing  ur  butter  or  cheese  making  are  admitted 
at  ony  time. 

CoHt:  Tuition,  free;  lioard  and  room  per  week,  $2.G0. 

Equipment:  A  dairy  liiiilding  ih  fitted  with  tbe  necessary  apparatus  for  the  work 
ontlined. 

Collrgp  nf  AifricHllHre  of  tiui  Unirirsity  of  Idaho,  SfoiroK'. 

[F.  B.  <:iuilt,  U.  9..  preddent,  0.  P.  Foi,  U.  Agr..  proTnsnr  of  wtnonlture.) 

For  information  conceminK  dury  instmctton,  address  Prof.  C.  P.  Fox,  Hoscow, 

Dniry  coarse:  Asix  weeks' course  in  farm  dairy  work  commences  early  in  NovemlxT. 

Coat;  Tuition,  free;  board  and  room  per  week,  £3  50, 

EqulpmcDt:  Power  and  appkrotne  necessary  for  making  butter  and  testing  milk. 

INDIANA. 

School  of  AgHcHllure,  Barlicalture,  and   FeltriKarg  SeicHce  of  FiirdHe   Unirrrtttg, 
Lafayette. 


For  full  information  eoncemiiig  dairy  iDStraction,  atldress  Prof.  W.  C.  Latla,  l^afay- 
ettc,  Iiid. 

Dairy  course :  An  eleven  weeks'  course  in  farm  dairying  nunniences  early  in  .Tanu- 
ary.  It  is  given  in  connection  with  other  lines  of  agricnitnrni  instruction.  The 
daily  work  onnsists  of  lectures  on  dairy  sulijccts  followeil  l)y  jiractice  in  the  dairy. 

Students  entering  this  course  must  be  ot  least  Ifi  years  of  bro. 

Cost:  Students  from  Indiana,  tuition,  free;  ntudents  fromotbi-cStntes,  tuition,  $10; 
deposit  for  breakage  (retnmablej,  C2;  incidental  fee,*  {10;  board  and  room,  per 
week,  $2.50. 

Equipment :  A  dairy  building  of  Ave  rooiae  is  fnraished  with  a  complete  outfit  for 
making  butter  and  cheese  and  for  testing  milk. 

ILLINOIS, 

College  of  Agrioulture  of  (ft*  Unieertitg  of  Illinoi;  Urbana. 

[Andrew  S.  Drepar.  LL.  D.,  praildent;  Engeno  I 
aoddsui.  W.J,  Fnwi 

For  full  information  coaceming  dairy  instruction,  address  Prof.  F.ngene  Daven- 
port, ITrbana,  111, 

Dairy  course:  The  department  of  dairying  has  recently  been  established.  A  short 
course  in  farm  dairying  will  be  offered  commencing  early  in  Janiinry.  Jastniction 
will  bo  given  in  testing  and  pastenri/Ang  milk  and  cream,  and  making  butter  in 
small  amounts. 

*  Two  scholarships  are  offered  each  county  agricultural  society,  farmers'  institate, 
F.  M.  It.  A.,  grange,  etc.,  and  the  peroons  to  whom  these  are  granted  are  exempt  &t>in 
the  incidental  fee  of  $10. 
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Cost;  Tuition,  tree;  homrH  and  room  pet  week,  $3. 

Eqntpmeat :  'I'bo  dairy  building  contnins  a,  amall  engine  uid  boiler,  pantenrizcr 
and  apparatQB  for  inaltlDg  butter  in  aiuall  chnmingB,  ftnd  arruigemeDta  for  handling 
milk  for  city  trade, 

Iowa  Slalt  College  of  AgricHllurt  and  Af»ekania  Arti,  Ant*. 

[W.  U.  Keudibnr,  H.  A..  LL.  D.,  pTHldfnt:  J»mM  WlliMM,  profomornf  •griculUiTi  (I.  L.  McKay. 

imlructorlnrtairjingl 

For  inftmnntion  concumlug  dairy  instmction,  addresM  Prof.  Jamee  Wilson,  Amee, 

lOTCB. 

Coareee:  (a)  An  eight  weeks'  winter  school  in  dairying  commeaoes  early  in,  Jan- 
nary.  It  is  planned  for  thuae  who  wish  to  make  a  epeciaity  of  dairying,  and  is 
mostly  attended  by  men  wlio  have  had  practical  experience  in  dairy  work.  8i\  half 
days  per  week  are  spent  in  practical  work  in  the  butter  and  cheeee  depurtmenta; 
claas-rouui  iDHtmctiou  is  given  by  daily  leotorea  on  dairy  operatioua,  chemistry,  bac- 
teriology, and  bookkeeping. 

(b)  and  (rj  Two  siiniuier  ui'hoolH  of  dairying  begin,  respectively,  in  February  and 
Jnly,  and  continue  aixteen  weeka.  Instruction  covers  the  same  ground  that  Is  gone 
over  in  the  winter  coursi:,  but  as  the  term  is  lunger  the  different  parts  of  the  work 
can  be  taken  up  in  greater  detail ;  some  experimental  work  is  conducted. 

(d)  A  one  year's  course  is  offered,  and  students  ancceeafnlly  completing  it  are  given 
cert  i  flea  tes. 

Cost:  Tuition,  free;  board  and  room  per  week,  $3.50;  two  white  sn its,  t2. 

Buildings :  The  dairy  instmctiou  is  given  in  a  building  fitted  as  a  large  creamery, 
which  is  operated  throughout  the  year.  A  cheese  room,  laboratory,  class  room, 
dressing  room,  and  dwelling  apartments  are  in  the  same  bailding. 

Equipment:  The  building  ia  fitted  with  the  necessary  apparatus  for  making  bnt- 
tei  and  cheese  in  large  oi  small  amounts  and  for  testing  milk. 

Other  facilities:  A  herd  of  cows  representing  six  different  breeds  of  cattle  is  kept 
on  the  farm  and  stabled  in  a  building  fitted  with  the  latest  improvements  for  dairy 


Ettnta*  State  Agricultural  College,  Manhattan. 
(Ge«rgeT.Faljn:bild,LL.D., president;  C.  C.  OeorgeMHi.U.S.,  professoT  of  tgrbuiltore.] 

For  information  concerning  dairy  instmction,  address  President  George  T.  Fair- 
child,  Manhattan,  Kans. 

Vo  regular  short  course  in  dairying  is  offered.  Instrnction  in  the  theory  and  prac- 
tice of  making  butter  in  small  amounts  is  given  for  ten  weeks  each  spring  term  to 
the  young  women  in  the  aeooud  year  of  the  regular  agricultural  course. 

Equipment:  Deep  aud  shallow  setting  apparatus  for  raising  cream  and  appliances 
far  making  butter  in  small  amonnts. 

KENTUCKY, 
Agricallural  and  JfwAanical  ColUge  o/  Eenlueky,  Lexington. 


For  full  information  concerning  dairy  instruction,  address  Prof  C.  W.  Hathews, 
Lexington,  Ky. 

Dairy  course :  Instruct! on. in  farm  dairying  ia  given  in  connection  with  the  regular 
eight  weeks'  short  course  In  agriculture,  beginning  early  in  January.    The  field  of 
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dsdrying  is  covered  brisfly  by  leetnreB ;  tbe  practical  work  consieta  of  AHmd  2-hoDr 

hour  exercises  in  testing  milk  and  makiag  butMr  nnd  cheese. 
CcMt ;  Tuition,  reeidents  of  Kentucky ,  trve ;  room  and  board  per  week,  fS. 
Equipment:   A  dniry  hunse  has  recently  been  erected  and   fully  equipped  for 

experimental  work  in  hantlling  milk  and  making  butter  and  cheese- 
Other  facilities:  A  herd  of  cows  on  the  college  farm. 

LOUISIANA. 

In  Louisiana  no  instruction  in  dairying  is  otTered  at  the  State  Agricaltnral  College, 
located  at  Baton  Bouge. 

Maine  Stalf  College,  Orono. 
[Abnni  W.  HarriB,  M.  A..  D.  St..  liresideot;  (Jhnrlca  D.  Woods,  B  S..  profeHororaKrienltare.] 
For  full  iufoTuiation  oonceraing  dairy  instruotion  address  Prof  Charles  D.  Woods, 
Oruuo.  Me. 

Dairy  course:  A  sis  wenks'  course  in  dairying  is  offered,  commencing  in  Janaary. 
It  Is  designed  for  those  who  wish  to  become  expert  butter  or  cheese  makers.  If  it  is 
pursued  two  terms,  an<l  two  seasons'  satisfactory  work  is  performed  iu  a  butter  or 
cheese  factory,  the  stiiilent  will  be  granted  a  certificate  of  proficiency  Practical 
work  is  cuniluc:ted  each  afternoon ;  in  the  mornings  lectures  are  given  on  dairy  cat- 
tle, dairy  products  and  operations,  cure  of  boilers,  diseases  of  cattle,  and  business  law. 
Cost:  Tuition,  free;  board  and  room  per  week,  33.50;  two  white  suits,  $2 
Equipment :  A  Imildiug  especially  constructetl  lor  instruction  in  dairying  is  fltted 
with  modern  dairy  appliances  for  testing  milk  and  making  butter  and  cheese. 

MARYLAND. 

Maryland  Jgrieitllural  College,  College  Park. 
IR.  W,  Sjlrenter,  prwiileol:  W.  T  L.  r»li«ferro,  protestor  of  sgrioultare.) 
For  information  concemlug  dairy  instruction,  address  Prof.  H.  J   Patterson,  Col- 
lege Park.  Md. 

No  regular  short  dairy  course  is  offered.     Instruction  in  dairying  is  given  to  tbe 
agricultural  students  and  twelve  weeks  of  work  in  general  dairy  lines  is  offered  to 
others  each  winter. 
Cost:  Tuition,  $5;  board  and  room  per  week,  $&. 
Equipment:  A  newly  equipped  dairy  building. 

MABSACHDSBTTS. 

Mauachugetu  Agrienltural  Collage,  Amhent, 

[Henr;  B.aoodull.  LL.U.,  pretideut;  William  P.  Brooks.  B.  S.,  professor  of  agrioaltare.) 

For  full  information  oouceming  dairy  instruction,  address  Prof.  WQltam  P.  Brooks, 
Amherst,  Mass. 

Dairy  course:  (a)  An  eleven  weeks'  conree  in  creamery  work  commences  early  in 
January.  lectures  are  gi'^en  on  the  principles  of  dairy  farming,  breeding  and  niaa. 
age/ient  of  cattle,  cattle  diseases,  stable  constrDction,  bookkeeping,  composition  of 
milk,  paHteuri/.atiou,  milk  testing,  and  butter  making.  Practical  creamery  work  is 
conducted. 

Applicants  for  this  course  must  be  16  years  of  age  or  over. 

Cost:  Tuition  to  citist'ns  of  the  t-tatc,  free;  laboratory  fees,  cost  of  materials; 
board  and  room  per  week,  $3.75;  two  white  suits,  $2. 

(ft)  A  conrBc  iu  fiinu  dairyinj;  in  coiiiliicted  at  the  same  time  in  connection  with  the 
short  winter  I'oursc  iu  agriculture. 
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Ei|nipiu«at;  A  wing  of  the  burn,  I'uutniiiinjf  Hevurul  ruuine,  hoM  boon  fittnd  with 
modem  miichiuory  for  pruvticftl  anil  educational  work  in  dairy  iug  an  al>uve  outliued- 
Poner  ia  furaiahed  l>j  ao  electric  motor. 

Other  facilities :  A  hiTd  of  selected  grade  cows  in  lieinj;  bred  nitli  eapei-ial  atten- 
tlOD  to  their  dairy  ijnalilicatiouB ;   museiim  of   illustrative  material;   agricaltural 


Michigaii  Agricultural  CoUegr,  Agricultural  College. 
[J.  L.  Snydsr,  Ph.  D.,  (irealdeat^  Clintou  D.  Smltb.  U.  H..  iimftuur  of  ngHdultura.] 

I'or  full  iufoimatiOD  conceriiing  dairy  inatruotton,  address  I'rof.  C.  1).  Smith. 
Agriealtural  College,  Mich. 

Dairy  course :  A.  six  weeks'  course  in  farm  dairying  is  offered.  Thu  course  begins 
enrly  in  .lannaiy.  Instruction  isgiveu  by  lectures  and  pructiciil  work,  special  at  ten- 
tlonbeiu^  given  to  cUemiHtry  of  milk,  butter  making,  and  xtuck  judging  and  feeding. 
Practical  butler  makiug  is  conducted  six  half  duyi  each  week  aud  vrui'k  attlie 
bam  mornings  and  afteruoouH. 

Equipment:  The  basement  of  the  experiment  station  building  is  Atted  up  for 
batter  making  in  small  aniounts.  Studies  in  bacteriology  and  chemistry  arc  cou- 
daoted  in  fully  equipped  laboratories. 

Other  facilities:  A  herd  of  cows  representing  eight  dllferent.  bree^ls  is  on  the  col- 
lege farm;  various  fonusof  siloi,  ittalla  and  fixtures  are  in  operatiou 


College  of  Agriculiare  of  the  VnievrM\ts  of  Minnetota,  Minneapolis. 

[CymnMortbrap,  LL.  D..  prMldeoti  'Willtam  M.  Liggett,  dwi.  ttohool  uf  Agrlaultare,  St.  Anlbony 
rirk.HBDr;  Webb  fiisHitUr.  Pb.  D.,  prlnolpali  T.  L.  Baeokec,  prDfeuor  o(  dairr  hubbandry,  in 
cbugB  of  dairy  Hhool.] 

I'or  full  informalion  concerning  dairy  instractiou.  addt'ess  I'rof.  T.  L.  Haecker, 
St.  Anthony  Park,  Minn. 

Dairy  courses:  (a)  A  fonr  weeks' coarse,  commeuciug  early  lU  January,  is  designed 
for  bntter  and  olieese  makers  who  have  had  at  least  one  season's  exp<'tieuce  in  factory 
work.  Tbe  course  cousisC'i  of  sixty  lectnrea  ou  the  various  branchesof  dairying  and 
closely  allied  subjects.  The  practical  work  consists  of  the  making  of  butter  in  small 
and  large  amount-*.  inunLtfacture  of  cheeae,  iiiclading  the  t^wisB,  brick,  Ednm,  and 
Gouda  vaTJelieH,  methods  of  testing  milk,  scoring  butter  and  cheese,  and  practical 
engineering.     Macb  iiioruing  is  given  to  lectures  and  all  afternoons  to  practical  work. 

Certidcates  of  proflcienoy  will  bo  given  to  students  who  show  themselves  after 
two  terms'  work  at  the  si'hool  and  two  seasons'  practical  work  in  cheese  factory  or 
oreoinery  to  be  efticient  in  factory  or  creamery  work. 

Cost :  BegUtration  feu,  $15 ;  board  and  room  pi-r  week,  $3.50 ;  two  white  snits,  $2, 

(b)  Instruction  ia  farm  dairying  is  given  in  a  short  special  course  in  agriculture. 
Lectures  aud  practical  work  are  given  twice  a  week  for  sixteen  weeks. 

(t)  A  six  weeks'  course  in  early  anmmer  U  offered  to  women,  dairying  anil  other 
sabjects  being  given.    The  only  espensi'  of  this  course  is  $3.50  per  week  for  board. 

Buildings:  Dairy  HoU,  speoialy  erected  for  this  purpose,  is  » large  building  con- 
taining rooniK  for  instruction  in  butter  and  cheese  makiug,  pasteurizing  and  testing 
milk,  also  lecture  rooms,  reading  room,  and  drcaaing  rooms. 

Eijuipment:  Complete  and  modern  appliances  aud  miushinery  Doceaaary  to  the 
courses  of  instruction  described. 

Other  facilities:  A  large  hrrd  representing  three  different  breedx  and  the  beet 
types  of  grade  dairy  stock  supplies  part  of  the  milk  used  at  the  school. 
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Mis8iseii>pi. 

ilUtUsippt  Agrieuttural  and  Meehanioal  Callage,  AgricHUiiral  Colttge. 

[S.  D.  Lee,  preaidant^  tV.  C.  Welboni,  M.  &..  p»re«or  of  iirloultniB. | 

■    For  information  concerainK  daily  inBtruotion,  address  Prof.  W.  C.  Welborn,  Agri- 
onlturul  College,  Misa. 

A  regular  abort  dair;  coarse  is  not  offered,  Imt  iDstnictiou  id  dairyia;,r  ig  given  in 
the  agrionltnral  coarse.  Work  in  the  creamery  is  offereil  to  any  ilosiring  it,  who 
makeapecial  arrangements  with  the  professor  of  ajpicultare. 

Coat:  Tnition,  free;  bouid  and  room  per  week,  92. 

Equipment  for  giving  dairy  iDstmctJon  oonaiats  of  a  regularly  equipped  creamery 
and  large  herd  of  dairy  cows- 

.  uisaouRi. 

College  of  AgrioMwre  and  Meckanieal  Artt  of  the  Uiiirer$ilg  of  HiKiovri,  Columbia. 
[R.H.J«»e,  LL.  D..  president^ 

For  fall  luformatton  conoerniug  dairy  iustniction,  addresB  Prof.  H.  J.  Waters, 
Columbia,  Mo. 

A  special  coarae  in  dairying  ia  not  offered.  Three  weeks  of  practical  work  in 
farm  dairying  is  given  in  connection  wil;b  Ibe  twelve  weeks'  winter  course  in  iigri- 
culture,  which  bogins  earl;  iu  January.  A  person  can  attend  for  these  three  weeks 
only  if  he  is  nnftble  to  tako  tbe  complete  short  course.  The  dairy  inHtruction  coii- 
sista  of  tweuty  lecturw,  supplemented  by  practical  work  iu  the  care  of  milk  and 
bntter  making.  With  tbe  dairy  work,  subjects  allied  to  dairying  may  also  be  taken. 
OB  leetures  on  stock  breeding  and  feeding,  saleetion  and  management  of  a  dairy 
herd,  dairy  chemistry,  and  bacteriology. 

Applicants  innst  be  16  years  of  age  or  older. 

Cost:  Laboratory  feo,  to;  board  and  room  per  week,  $3.50. 

Equipment:  A  dairy  building  is  equipped  with  Babcock  teateis,  apparatus  for 
pasteurizing  milk  and  cream,  and  different  styles  of  hand-power  machinery  for  sep- 
arating milk  and  making  batter. 

Other  facilities:  A  herd  of  twenty  thoroughbred  Jersey  cows  is  kept  for  iUuatra- 
tion  and  practice  injudging  dairy  cattle. 


The  ManlaHa  College  of  Agricallnre  and  Mechanit  Art*,  Itotemait. 
[Rer,  Jsm««  Bald,  B.  A.,  pnsuldent :  Fnnk  Beocfa.  B.  H  ,  profusor  of  sfrlcultnre.] 
For  iuformatiou  concerning  dairy  inatmotion,  address  President  James  ReicI,  Boze- 
man,  Mont. 

No  regular  abort  coiirae  in  dairying  is  offered.    Some  dairy  instruction  is  given, 
however,  in  tbe  agricultural  course,  and  arraugements  can  be  made  to  attend  for 
this  instruction  fur  a  brief  period  between  Septeralier  and  June. 
Cost:  Entrance  fee,  SIO;  board  and  room  per  week,  $4. 


The  Induilrial  College  of  Ike  Uairernlg  of  ffebratka,  lAncaln. 


For  full  information   concerning  dairy   instruction,  address  Prof.  T.  L.  Lyon, 
Lincoln,  Nebr. 
Dairy  ponrae:  A  twelve  weeks'  course  iu  farm  dairying  is  otTered,  commencing 
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eurlv  in  January.  Instmotiua  will  conBist  of  leoturcs  on  dairy  methodB  aud  clowl; 
allied  8iili.|Hi't8,aiii>pleiuenti«il  b}  practical  work  in  liuttermakiug  audmilk  obemiatr;. 

Cost:  Fee,  91;  board  anil  room  per  wuek,  $2.75;  white  siiitH,  $2. 

EiiiipineDt:  A  dairy  bouse  has  just  beeu  completed;  it  oontains  a  large  work 
room  and  two  clasa  rooms.  Appar:itiiB  consists  of  ban<l  separaturs,  deep-settiug  cans, 
and  neueasary  iitensiU  for  making  bntter  as  iu  a  liome  dairy. 


Sehoal  of  AgriciiUiirt  of  (As  Xevada  SUiU  Univernty,  Hmo. 
[JoaaphE.Stulila.  M.  A..n.l).,LL.  D.  presldant;  R.  H.  UoDowel],  B.S..prafe»or(iraKTioullun.] 

Vor  informatiuu  ciinceming  <lalry  instrnctioo,  addrem  Pror.  K.  H.  McDiiwelt, 
Keno,  Sev. 

No  regalnr  dairy  course  in  offured.  Some  dairy  instruction  in  given  by  lertures  in 
the  agrlcnitnral  uouvse,  and  practical  work  with  tbe  liabcuck  tester  is  also  given. 
Arranitements  ran  be  made  to  attend  for  twt'lvE  weeks  in  tbe  fall  to  receive  iustruo- 
tioti  by  lectnres  and  practical  work  in  a  creamery. 

Cost:  Tuition,  free;  board  and  room  per  week,  $1.00;  two  white  Hints,  $2.00. 

£qnipment :  A  Babcock  teeter  and  nse  of  a  public  creamery  at  Reno. 


Sne  HaiHpikire  Collide  of  .Igricaltart  and  Ikt  ^f<^^:\a)lic  ArU,  lliirkam. 


For  inforuiatinn  coucerninf;  dairy  instruction,  nddresa  President  CharleB  S.  Murk- 
land,  nurham.N.  H. 

Dairy  <:i>ureeB:  A  course  in  creamery  and  farm  dairy  wiirli  extends  tlirougbout  tbe 
winter  tenu  for  regular  Btudeuts  in  the  college,  and  any  four  eontinuoiia  weeks  thereof 
for  Bperial  students.  Instriictiim  is  jriven  by  lectnrea,  demonstrations,  and  practical 
work.  Dairy  husbandry,  milk  testing  and  poa  ten  rising,  biitt«r  making,  dairy  bac- 
teriology, dairy  eiiKineerinj;,  and  the  care  of  animals  receive  special  attention.  Cer- 
tilicates  are  {rranteil  upon  the  Batisfactory  completion  of  the  term's  work. 

Coat:  Fee,  $.'■;  board  and  room  per  week,  $1;  two  wbit«  suitg,  $2. 

Eguipuent:  A  creamery  building  is  fitted  with  various  styles  of  apparatus  necos- 
sary  for  making  butter  and  pasteurizing  anil  testing  milk. 

Other  facilities :  A  herd  on  the  college  farm  contains  typical  animals  of  four  differ- 
ent bleeds  and  grades. 


[Austin  ScDtl, Ph.D., LI,. n..piegident;  E.  B.  Voorbeea.M.  A.,prarpaiiarof  igrlcultare.] 

For  infurmatiun  concerniug  dairy  instruction,  address  Prof.  E.  1!.  ViHirhees,  Now 
Brunswick,  N.  J. 

A  special  short  dniry  roiirae  is  not  offered.  Instruetiou  In  diiirying  in  given  in 
the  regalar  agriciiltaral  course. 

Equipment:  A  liairy  lionse  tltt«d  with  modern  dairy  apparatuH,  and  a  laboratory 
fitted  for  testing  dairy  produrta. 


11  dairying  is  offereil  at  the  State  College,  located 
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Colltge  of  Jgriciilturt  of  Cornell  Citirirtily,  Itkaea. 
[JaeobU 

For  infonnatioa  coucecniDg  dairy  instractiOD,  addresa  Prof  t.  P.  Roberta,  Itliacn, 
K.  V. 

Dairy  (^uraea:  (a)  A.  mater  dairf  conne  of  eleveu  weeka  in  oRereil,  oommeDCin^ 
«arly  in  Jannnry.  ItiaoBpecially  lieaigoed  to  meet  the  aeeda  of  creamery  ftod  cheeav 
factor;  men  who  dentre  more  tliorongh  itiBtructiou  nnil  to  train  tbuae  who  e:cpe<'t 
to  make  butter  and  t'heeae  makiii);  a  profession.  One  Inctare  on  dairying  is  given 
tbrougboot  tlie  conrso,  at  S  o'clock  each  morning.  Tho  management  of  tbe  dairy 
and  tbo  operations  in  Imtter  and  cheese  making  are  oxplained,  tbe  busiaesa  mannge- 
meot  of  tbe  factory,  dairy  mechanics,  and  the  care  an<l  breeding  of  rattle  are  <lis- 
cDSsed;  fVom  9  to  10  o'clock  varJoas  eiibjecta  more  or  less  intimately  related  to 
dairying  are  discuou'd.  At  10  o'clock  eiicli  morning  pracliiMl  work  in  commenced, 
being  so  arranged  tbnt  each  ittiideut  spends  two  days  a  week  on  each  branch,  viz, 
batter  making;  cheese  making;  and  milk  testing,  problems,  and  iiookkeeping. 
Oertiftcates  of  proiiciuDcy  are  nwarded  to  all  who  Biicoes«fulty  com|ilete  the  dairy 
conrse  and  one  fnll  aeason  at  an  approved  creamery,  cheese  factory,  or  dairy. 

Applicants  mnst  be  at  leaet  17  yeare  of  age  iind  possess  a  common  school  ediicatiou. 

Cost;  Fee,  tl5;  deposit  to  cover  breakage  (returnable),  $4;  board  and  room  per 
week,  «3.B0;  two  white  suits,  gi2. 

(b)  Instruction  with  special  reference  to  the  needs  of  the  farm  dairy  is  given  in 
connection  with  tbe  winter  conrse  of  agrindture. 

llQtldings-  A  building  was  erected  in  1893  especially  for  insb'uction  in  dairying 
and  can  accommodate  50  students.  It  contains  an  engine  room,  rooms  for  instruc- 
tion in  butter  and  cheese  making,  laboratories  tor  milk  testing,  and  speoial  work; 
also  a  large  lecture  room,  reaiiing  room,  and  dressing  rooms. 

Equipment:  Yarions  styles  of  all  modem  dairy  appliances  and  power  neceusary 
for  their  operation. 

Other  facilities:  A  herd  repreHenting  three  ditfereut  breeds  and  containing  aome 
high-grade  animals  furnishes  part  of  the  milk  nsed  »t  tbe  school. 


The  Xorlh  Cantli««  Collrge  of  Jgrirutlure  and  Sfechaitii:  Arli,  ttaUigh. 
|Ale>»nder  Q.  Ilolladay,  pr«idBnt^  B.  Irby,  M.S..  profwuor  of  ngrloiiltnre.] 

For  full  information  concerning  dairy  iuatruction,  addrexs  I'rof.  B.  Irby,  Raleigh,' 
N.  C. 

A  regular  dairy  course  in  not  olfered,  but  special  instruction  in  testing  roilk  and 
making  bntter  and  cheese  in  small  amounts  is  given  to  any  who  apply  for  it  during 
tbe  session. 

Coat:  Tuition,  per  month,  $2;  board  and  room  per  week, $2.50. 

Eqaipment:  A  dairy  building  Btted  with  apparatus  for  testing  milk  and  making 
hotter. 

NORTH   DAKOTA. 

North  Dakota  Jgricullural  Colltgt,  Fargo. 
|J.  E.Wanl.  preHtdcnt;  J.  II.  Slicpperd,  M.S.  A.,  ptofeawr  or  iKTlculture:  E.  E.  Kudtaan.  pni- 

For  full  particulars  concerning  dairy  iustmction,  address  President  •).  H.  Worst, 
Fargo,  N.  Dak. 

Dairy  course:  (a)  A  coarse  of  twelve  weeks,  beginning  early  in  January,  is  ofTered 
to  any  who  desire  to  become  more  proficient  in  creamery  w<irk.  Lectures  are  given 
on  the  principles  of  dairying,  including  the  handling  of  milk,  maiiufncturi' of  butler 
and  cheese,  chemistry  and  bact«Tiology  ol'  tbe  dairy,  and  management  of  cattle. 
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Coat;  Taition,  free;  board  and  room  p«T  weetr,  93',  ttea,  96. 

(()  A.oaeyear'scoTiTseisdMigDed  to  meet  tbereqiiiremcDtaof  tboso  who  have  hul 
no  previoaB  ezperlenoe  in  creimerj  work.  The  entire  field  of  pTactical  dairying  is 
<]OTered  In  the  oontee,  which  inclodea  carefnl  traiulng  in  all  the  details  of  manage- 
ment  of  a  creamery  or  farm  dalrj. 

Cost:  Tuition,  free;  board  and  room  per  week,  S3:  fees,  <C. 

Equipment :  A  model  creamery,  with  cheeae  room  attached,  ie  equipped  witb  power 
and  all  the  apparatus  necessary  either  to  a  creamer;  or  oheeM  factory.  Aooommo- 
dations  are  limited  to  twelve  stDdonte. 

Ohio  Slat«  UitivtrtUg,  Columhat. 

(JiDiM  B.  CuOeld,  LL.D..  pr«ldeDl.     Coil«ga  of  Agnonltun,   Thonug  T   Hnnt  H.  B.,  daani 
H.  J.  HojH,  uilaUnl  profwaor  of  diiir;  bnBbaudry.] 

Forfiill  information  ooncemingdatryinstniction,  address  Prof.  William  R.Lar^nb.v, 
Colnmbvs,  Obio. 

Dairy  courses:  An  eleven  weeks'  coarse  in  dairying  begins  each  year,  early  in 
January.  Butter  making,  as  practiced  in  the  creamery  and  farm  dairy,  ia  thoroughly 
tanght.  The  prlnciplea  of  cheese  making  are  given,  together  with  some  elementary 
prantlce.  Inatrnction  by  lectures  includes  dairy  cattle  and  their  mauagement,  manu- 
facture of  dairy  pmduoti,  dairy  chemistry  and  haot«riology,  and  the  care  of  tbe 
engine. 

Candidates  for  admission  ronst  be  at  least  15  years  of  age.  Those  under  21  must 
pass  an  examination  in  grammar,  geography,  arithmetic,  and  United  Btates  history. 

Cost'  Fees,  $15;  room  and  hoard  per  week,  S3;  twowhitesnits,  $2. 

Equipment .  The  dairy  laboratory  and  work  room  is  situated  in  the  basement  of 
Chemical  Hall.  It  la  well  supplied  with  modem  appliances  for  testing  milk  and  tbe 
mannfacture  of  butter  and  cheese. 

Funds  for  the  erection  of  an  agricnltoral  hall  have  recently  been  appropriated, 
and  liberal  provision  will  be  made  in  tbe  new  building  for  dairy  instruction  ft  is 
hoped  to  have  it  ready  for  occupancy  in  1898. 

Other  faeiii ties :  A  dairy  of  thirty  cows,  and  a  large  tarm  eqnlpped  for  investiga- 
tions in  stock  feeding. 

OKIAHOMA. 

OkJoAomn  Agrioultural  a*d  Machanieal  Collrge,  Stillieater. 
[Q.  E.Hamw,  H.  A.,  presldeiitHid  protsaur  or  ssrloDltan.] 

For  fill]  Information  <M>ncerning  dairy  instruction,  address  President  G.  E.  Morrow, 
Stillwater,  Okla. 

A  special  dairy  course  is  not  offered.  Instruction  in  dairying  is  given,  however,  in 
the  regular  course  of  agriculture,  and  one  can  attend  fi)ca  period  of  six  weeks  during 
tbe  winter  term  4iy  making  special  arrangements.  Work  consists  of  milk  testing. 
butter  making  and  oattto  feeding. 

Coat:  Taition,  fVee;  board  and  room  per  week,  $3. 

Equipment:  A  small  dairy  room  fitted  with  butter-makitig  and  milk-teating 
apparatus;  there  are  also  aome  facilities  for  work  in  bacteriology. 

OREOON. 

Oregon  Slate  Agricultural  ColUge,  CorvallU. 

of  agrlcultorei  T.  L.  Sent,  B.  8.  A., 
II 

For  fhll  information  concerning  dairy  inatrnction,  address  Prof.  H.  T.  French,  Cor- 
vallis,  Oreg. 

Dairy  course:  Instruction  in  farm  dairying  ia  given  in  connection  with  tbe  fann- 
ers' abort  course,  which  commences  early  in  .lannary  and  continues  four  weeks. 
7188— No.  17 3  .  , 

.,,„_  ,,,  ^iOoqIc 


84 

Cost:  Taition,  fr««;  ronm  And  board  per  w«elc,  fQ.GO. 

Eqalpment:  A  dairy  bnildiog  ia  furnished  with  tester,  separator,  and  applianoea 
for  making  batter  in  small  amountB. 

Other  facilities  are  famLshed  for  etadjiag  and  Jadging  dairy  stoolt;  three  breeds 
■ce  lepreaented  in  the  college  herd. 

PKNKBTLTAmA. 

Tk«  reii)ujilRtiii4  SUte  College,  State  CeXleg*. 


For  InftiTmatlon  concerning  instrnction  in  dafrylag,  address  "Tile  Dean  of  the 
Soliool  of  Agrfcnltnre,"  State  College,  Center  Coonty,  Pa. 

Dairy  conrses :  (a)  A  creamery  course  opens  early  in  January  and  oonttnnea  six 
weebs.  It  is  designed  forthoM  especially  iutereeted  In  the  manafactore  of  bntterin 
oreameriei.  Porty-eight  Isctnree  are  given  on  bntter  making,  dairy  ohemislry  and 
bacteriology,  dairy  bookkeeping,  breeding,  feeding,  care  and  diseases  of  dairy  stock, 
and  the  manaj^ement  of  dairy  machinery.  Practical  bntter  making  on  a  creamery 
soale  is  a  daily  exercise. 

(b)  A  private  dairy  course  is  oondncted  for  six  weeks,  oommenciDg  in  the  middle 
of  Febroary.  It  is  designed  to  fit  men  for  the  management  of  the  private  dairy. 
Sixty-eight  lecturee  are  given  on  dairying,  dairy  ohemiatry,  crops,  dairy  breeds  of 
cattle,  their  care,  selection,  and  feeding,  and  veterinary  science.  These  leotnree  are 
anpplemented  by  practical  work  in  the  dairy  and  bam. 

Cost;  Pee,  ffi;  board  and  room  per  week,  $4.50;  two  whit«  snita,  $2, 

BnildlDgs:  Claea-rooni  work  ig  condncted  in  a  temporaiy  agricnltural  building. 
The  practical  Instrnotion  is  given  in  the  college  creamery,  which  is  in  openttion 
throaghontthe  year  and  in  which  instmctlon  is  offered  toafewatanytima.  Forty 
BtDdeutn  can  be  accommodated  at  one  time. 

Eqnipment:  All  the  apparatus  neoeasary  for  a  creamery  and  Crvm  dairy,  also  a 
pastenrizing  ontfit. 

Other  faoilities :  Herds  representing  three  1)reede  are  kept  on  the  station  and  col- 
lege iarms  and  used  for  aooring  and  ^nd^ing  dair.v  cattle. 


Shade  Illand  Collage  of  Agriailture  and  J^echanio  Arte,  KinfflUni. 
[Jolin  H.  Wuhbnm.  Ph.D.,  pnaldeDti  Arthur  H.  Biighain.  prattms  of  agrjcolnin.] 

For  fall  information  concerning  dairy  inBtmctton,addiew  Prof.  Arthur  A.  Brigbam, 
Kingston,  B.  I. 

No  regular  ehoct  dairy  conree  is  oflered.  Arrangements  can  be  made  previous  to 
the  winter  term  to  attend  during  that  term  a  ooanie  of  lectures  on  dairying  given 
twioe  a  week  to  seniors  in  the  agricultural  course. 

Coat:  Taition  to  Bbode  Island  Btiidente,  free;  board  and  room  per  week,  t3.60. 

Equipment:  A  dairy  deparCmeut  has  been  projected  and  fonda  appropriated  for 
porohaee  of  dairy  etock  and  apparatna. 

SOUTH   CAROLIHA. 

Clemeon  Agrieullural  College,  Clemton  College. 

[B.  B.  Cnigbead,  prealdBnli ,  profcow  of  (giicnltnre.] 

For  full  information  oonoeming  dairy  inatraetion,  address  Prof.  J.  W,  Hart, 
Clemson  College,  S.  C. 

A  special  conrse  in  dairying  ia  not  given,  bnt  inatrnction  in  ptaetioal  dairy  work 
is  offered  to  any  who  apply.     Butter  or  cheese  ia  mode  daily  throogbont  Qia  year. 
Coat:  Fee,  free;  board  and  room  per  week,  M. 
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Equipment;  A.  balldin^  espeoiall^  conHtructed  for  dairy  nork  la  i!<|Uipped  with 
power  and  the  Decoaaitry  agiparutuB  for  teatiDg  luilk  uiiil  luakiiig  butter  and  cbeetHi 
ncuurding  to  the  most  approved  methods.     It  can  accouiniodate  thirty  atudenta  at 

Other  faoilities :  A  herd  of  eighty  cattle,  representing  threv  pure  breeds  and  their 
grades,  fumishoa  the  milk  UHed  in  the  dairy  building. 


South  Dakota  Agricultural  College,  Brooking: 
{John  W.I 

For  full  Information  conoemiDg  dairy  inatrtiction,  ad:)reBM  Prof.  J.M.Trneman. 
Brookings,  S.  Dak. 

Dairy  course:  (a)  A  three  months'  course  in  creamery  metbods  is  olTored  in  the 
winter  term,  beginniug  abont  the  middle  of  November.  It  in  designed  to  give  fnll 
iustructioiiB  in  the  principlea  aod  practice  of  creamery  managcnieiit.  The  lectnres 
treat  of  the  breeding  and  cure  of  dairy  animals,  composition  and  IcHting  of  mtlk, 
tbeory  of  butter  making,  and  dairy  mechanics.  Practical  work  cnnHists  of  milk  test- 
ing and  other  laboratory  work  aud  butter  making  three  tiuics  per  week. 

(b)  The  course  desorilied  atiove  is  repeated  iu  tbo  spring  term 

(c)  A  three  months'  course  in  ch(^ese  making  is  offered  in  the  fall  term,  beginning 
the  latter  patt  of  August.     Instiuction  is  given  by  lectures  and  daily  practic^ 

A  certificate  is  given  after  satiafactory  completion  of  the  course  and  foni  months' 
practical  work  in  a  creamery  or  cheese  factory. 

Cost:  'Tuition,  91;  board  and  room  per  week,  $3.60;  two  white  salts,  $3. 

(d)  Farm  daiiying  ia  given  in  the  spring  term  to  the  regular  students  iu  agrioul- 
tnre  and  the  young  women  ia  the  course  of  donientin  economy. 

Equipment:  A  buildiog  is  fully  equipped  with  apparatus  for  testing  milk  and 
making  butter  and  cheese  iu  laige  and  small  quantities. 


State  JgrienUural  an<i  Mechanical  College  of  the  UHivereitg  of  Tmneeiee,  KnoxvilU. 
tU.  W.  Dibney.Jr.,  Ph.  U..  LL.  D.,  pregldenl:  C.  F.  Vanaerford,  prpfensorof  Bgricultnre.l 

For  information  concerning  dairy  iDstruotion,  address  Prof.  C.  F.  Vauderford, 
Knozville,  Tenu. 

No  regular  short  d&iry  ooursn  is  offered.     Instruction  in  dairying  is  given  iu  tbe 
agricultural  conije,  special  attention  being  given  to  milk  for  immediate  coneumption. 

Equipment:  A  herd  represeutiug  three  different  breeds  with  selected  grades. 


Slate  Agrieuliaral  and  Mechanical  College  of  Texai,  College  Slatioa. 
[L.  S.  Ao«,  presldanti  J.  H.  Connell.  U.  3.,  prafeuor  nf  aEiictiUare.J 


For  information  concerning  dairy  instruction,  address  Prof.  J.  H.  Coniiell,  College 
Station,  Tex, 

A  regular  short  dairy  course  is  not  offered.  Instrurtion  iu  dairying  is  given,  how- 
ever, in  the  regular  agricultural  course.  Kjieciftl  amn gel ii cots  can  be  made  to  attend 
for  a  period  of  twelve  weeks  between  ijejitember  and  March  and  receive  instrnctiou 
in  butter  and  cheese  making,  handling  milk,  aud  breeding  and  feeding  cattle.  But- 
ter is  made  on  the  dairy  farm  daily. 

Cost:  Tuition,  free;  board  and  room  per  week,  $S. 

Equipment:  Milk  testers  and  all  the  apparatus  necessary  for  making  butter  and 
cheese  in  large  and  small  quantities. 

Other  iaollitiea:  A  large  herd  of  cows  and  silo*. 


Digit  zed  by  Google 


36 


Agriculturat  College  of  Utah,  Logmt. 
•lent!  I'»ul  Ftacher,  B.  Agr..  D.  V,  1I„  |iror«H 

Foi  full  iDfonnation  conc«Tuiag  dully  inHtmctioD,  addtess  Prof.  Pftul  FiecLer, 

LogOD,  Utiilll. 

Dairy  course ;  A  ten  weeke'  coaree  in  agricultare  »nd  durying  oommences  earl j 
iu  January.  Five  ezcrcises  a  week  are  given  on  the  comiioeitiuii  of  milk  and  meth- 
ods of  testiag  it,  butter  und  cbeeae  makiog,  and  dairy  cattle.  Cheese  is  made  once 
aad  butter  twice  each  week. 

Coat:  TnitioD,  12.50;  board  and  room  per  veek,  $2.50. 

EqnipmeDt:  The  dairy  room  is  fumiab«d  with  powpr  and  contains  machinery  for 
making  butter  and  cbeeae  in  large  and  aniall  amoanta  and  testing  milk. 

VKRMONT. 

FJnimniljr  of  Vtmtont  and  State  Agricultural  ColUge,  BwHsf  1m. 

(H.  H.  Buoklum,  D.  D.,pn»ldeati  J.  L.Eilli.  B.  S.,  profe»or  of  *gr>cD]tanU  chamlatrr.] 

Foe  fall  information  couoeming  dairy  instruction,  oddreaa  Prof.  J.  L.  Hilla, 
BarlingtoD,  Vt. 

Dairy  course :   A  four  weeks'  course  in  creamery  work  ia  offered  in  Jannary. 
Inatrootion  is  given  in  butter  making  and  t«Btii)£  and  paateuriKing  of  milk  and 
cream.     In  the  lecture  oonrse  it  ii)  endeavored  to  cover  briefly  Uie  entire  field  of 
dairying.    The  pbyaical  and  chemical  properties  of  milk  receive  apecial  attention. 
Certiflcatea  are  granted  upon  Ibe  satisfactory  completion  of  the  term's  work. 
Coat:  Tuition,  ftee;  board  and  room  per  week,  $1;  two  white  suits,  92. 
Equipment:  The  dairy  building  ia  equipped  as  a,  oreamer.v,  and  contains  aeveral 
stylea  of  the  different  kinds  of  machinery  employed  in  making  batter,  alao  milk- 
testing  machines  and  paateuriEiug  apparatus.     Accommodations  ore  limited  to  fifty 
students- 
Other  facilitieai   Herd  of  forty  cows.  Jerseys  and  their  grades  and  Ayrshire*. 
Dynamometer  and  eteam-conBiimption  apparatus  for  testing  power  consumed  by 
appatatns. 

TIRO  INI  A. 


V^ginia  Folytechnio  Inititnlt,  Blackthiurg. 


For  inll  information  conceruing  dairy  instruction,  address  Prof.  D.  O.  Nonra*, 
Blacksbarg,  Va. 
A  special  dairy  cnnrae  is  not  offered.     Any  desiring  instruction  in  dairying  fbr  » 

short  period  will  be  permitted  to  join  the  class  in  the  regular  agricultural  course  in 
February.     The  work  continues  abuut  three  nionChs. 

Cost:  Tuition,  State  studeiitn,  free;  board  auil  roum  per  month, $9. 

Equipment;  A  creamery  ami  cUeese  factory  has  recently  been  erected  and  fitted 
vith  all  the  apparatus  neceanary  for  making  butter  and  cheese.  It  will  be  ran 
tbrougbout  tlie  year  as  u  creamery  on  a  commercial  basis. 

Other  facilities:  Four  breeds  of  stock  are  represented  in  the  herd. 

Sanpton  Normal  and  AgHcKltnral  Iiutitutt,  Hantptoit, 

[B.  B.  Friuell.  prio^-ipnl.] 


For  fnll  information  concerning  dairy  instruction,  addresa  C.  L.  Goodrich,  Hamp- 
ton, Va. 
It  is  proposed  to  organize  a  systematic  course  in  dairying  next  year. 
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Work  tn  the  <1airj  is  poiformad  by  th«  studenta. 
Cost:  TaitioD,  free;  board  and  room  per  week,  $2  50. 

Equipment:  A  giavitf  oremuer,  Mparutor,  apparatna  for  making  butter  and  teat- 
Ing  milk. 
Oiher  fkcilitiM!  A  b«rd  of  cows  aapplies  the  milk  uged  at  the  lobool. 

WASHINGTOH. 

WMMnfftoK  Agrienltvral  College  and  School  of  Scimoe,  PmUvhoi. 

B.  pnfBUDT  or  agrlcaKorai 
iirying.] 

For  fnll  InformatioD  coDceming  dairy  inatruotion,  address  PreeldeDt  E.  A.  BTym, 
Pnllman,  Waah. 

Daily  conrae:  An  eight  weeks'  dairy  conrae  begins  uboat  the  middle  of  Febmary. 
Two  or  three  tertnree  are  given  daily ;  they  treat  of  the  care  of  dairy  cowa,  practical 
dairy  operiitions,  management  of  factonea,  and  dairy  mechanica.  About  four  honra 
a  day  is  given  to  practical  work,  batter  making  reci-mng  apetial  attention  the  first 
four  weeks  and  oheeae  ranking  the  retiiaining  four  weeks.  It  is  recommended  that 
Btddenta  have  some  practiral  experieiiee  in  dairy  work  before  eoteriug  the  school. 

Coat:  Tnitiou.  I^ee;  board  and  room  i>er  weok,  $3. 

Equipment-  A  creamery  and  cheese  factory  bmldingisfnlly  equipped  with  modem 
mMhinery  and  powir  iiecesaary  for  making  bntter  nod  cheese  and  for  testing  milk. 

Other  facilities'.  A  herd  of  oowsou  the  college  farm  anpplieapart  of  the  milk  used 
at  the  achooL 

WBBT  VISGINIl^ 

Wft  Virginia  Cnirenity   Morg<Uitomt. 

[I.  L.  Goodknigbt  T>.  D..  prealdent;  I..  C  Corbelt.  B.  Agr.,  B.  S.,  profeunr  of  agrlonltiira.) 
For  full  information  concerning  dairy  inatruction,  addreaa  Prof.  L.  C.  Corbett, 

M'lrganlown.  W.  Va. 

Dairy  courae :  A  regular  short  dairy  coiirae  is  offered  in  connection  with  the  agri- 

cultnral  course  in  the  winter  term  of  twelve  weeks.     Instruction  is  given  ou  the 

management  of  dairy  cattle,  butter  and  cheese  niakiug,  milk  testing,  and  creamery 

bnilding. 

Cost:  Tuition,  free;  board  and  room  per  week,  f3;  incidental  f«e,  12.50, 
Equipment:  Soitable  apparatua  for  giving  instruction  aa  outlined. 

WISCONSIN. 

College  of  Agrkmltitre  of  the  ViiitfrHtg  of  Witoon»in,  MadUon. 


For  information  ooncemlng  dairy  inatruction,  address  Piof.  E.  H.  Farrington, 
Hadleou,  Wis. 

Dairy  courses:  (o)  A  twelve  weeks'  course  in  creamery  and  cheese  factory  work 
commences  early  in  December  and  covers  iustraction  in  |>ractical  butter  and  aheese 
making.  The  work  begins  each  week  day  at  8  o'clock  with  a  one  hour's  luctiiru  on 
dairying  or  an  allied  subject,  inclniling  the  composition  of  milk  I'ud  its  products, 
dairy  bacteriology,  dairy  bookkeeping,  care  of 'a  boiler  and  enijiiie,  and  other  physi- 
cal problems  of  the  dairy,  and  the  breeding,  feeding,  and  diseascB  of  the  dairy  cow. 
After  tlie  lectnre  the  class  is  divided  into  three  sections,  assigned  respectively  to  the 
laboratory,  creamery,  and  th«  cheese  factory,  the  assignments  being  changed  every 
two  daya,  so  that  each  student  receives  instruction  in  euoh  of  the  three  divisions  of 
work  every  week.  The  afternoon's  work  closes  with  one  hour's  instruction  by 
lectures,  discnssions,  and  quixzes  on  the  operations  of  the  day  and  scoring  of  butter 
and  ohaeaa. 
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(i)  A.  few  w«elcB  aft«r  the  beginning  of  the  work  those  stndenta  ihowing  tho  moat 
proficieac;  aie  plaoed  in  ao  ftdranoe  secttou  to  otrr;  on  eiperimental  footorj-  opers- 

(o)  PapilB  wboae  BtaudiogB  are  entirely  satisfactory  are  allowed  to  take  the  ooniw 
in  pasteurization  of  milk  and  cream,  this  iuHtruction  being  given  the  lost  four  weeks 
of  the  term. 

P»80DS  taking  the  dairy  conrse  mnat  be  at  least  16  years  of  age,  have  a  common 
school  education,  and  have  had  at  least  fonr  months'  experieooe  in  a  cieouiery  ur 
cbeeee  factory  befoco  being  admitted. 

Exominatione  are  held  at  intervals  throughout  the  term.  Certiflcatea  are  given  to 
stndenls  ufter  they  have  BatiBfactorUy  completed  the  fnll  counte  and  worked  at  least 
two  seasons  of  seven  months  each  in  a  creamery  or  cheese  factory,  provided  one  or 
those  seasons  follows  the  dairy  coutae  and  the  candidate  practically  has  charge  of  the 
factory  in  which  he  wgrks,  rpportti  bis  work  properly,  and  the  oondition  of  hia  fac- 
tory is  satisfactory  to  an  inspector  sent  out  by  the  university. 

(d)  Advanced  dairy  iuetniction  is  offered  to  those  who  have  completed  the  legnlar 
oonrse.  It  deals  with  matters  beyond  those  of  the  regular  connse,  and  incladea 
experimental  work  in  butter  and  cheese  makiug  and  bactoriology. 

Cost:  Fees,  $11;  deposit  to  cover  breakage  {returnable},  $2;  board  and  room  per 
week,  Hi  two  white  soita,  93;  additional  fee  leiiairedfrom  non-residents  of  Wis- 
consin, $16. 

(s)  The  university  creamery,  which  la  in  operation  tbronghout  the  year,  will  accept 
at  my  time  a  few  papils  without  previous  training,  to  be  known  as  "working  fac- 
tory pupils,"  from  whom  no  fees  are  asked.  These  are  expected  to  remain  from 
three  months  to  one  year,  and  have  opportunity  to  become  familiar  with  all  dairy 
operations. 

(/)  Instrnotion  in  farm  dairying  is  given  to  students  pnnuiug  the  short  couraa  in 
agrioulture.  Daily  practice  is  given  in  tbe  Heparatlon  of  cream  by  deep-aetting 
apparatus  and  hand  separators;  also  in  all  tbe  processes  of  making,  printing,  and 
packing  butter. 

BaildlDg:  Iliraoi  Smith  Hall  is  entirely  devoted  to  dairy  iuetructioD,  aocomnio- 
dating  one  hundred  pnpils  in  the  regolar  dairy  oourae  and  one  hundred  more  In  the 
farm  dairy  course.  It  ooutains  an  engine  room,  creamery,  chease-making  room, 
caring  rooms,  pasteurizing  room,  laboratories,  n>om  for  tnatniction  in  farm  dairying 
reading  and  lecture  rooms,  and  dressing  rooms. 

Equipment:  Tbe  building  is  equipped  with  different  forms  of  apparatus  for  making 
nutter  and  cheese  in  large  and  small  amounts;  alao  for  paatenrliing  and  teating 
milk. 

WTOJOKO. 

College  of  AgrieyiltttTe  of  Oie  Univertilg  of  Wyoming,  Laramie. 

trronk  7.  Gr&ve*,  Fb.  D..  prasldenti  B.  C.  BaflOm,  U.  8..  profMMt  ol  agiLsalton.] 

For  full  information  concerning  dairy  instruction,  address  Prof.  B.  C.  Buffam, 

Laramie,  Wyo. 

Aregnlar  short  dairy  course  is  not  offereil.    The  principles  of  stock  raising  are 
oorered  in  a  general  way  by  lectures  in  tbe  agriculCiiml  course.    Instruction  in 
milk  testing,  analysis  of  milk  and  butter,  butt^T  making,  and  feeding  will  l>e  gireti 
at  any  time  to  any  who  apply  for  it. 
Coat:  Tuition,  $2.50j  board  and  room  per  week,  ti. 
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